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The United States is approaching a critical juncture regarding aging dam
infrastructure. Recently, a common path forward has been to decommission and remove
dams, returning rivers to a free-flowing state.
The primary focus of most literature on ecological restorations, especially dam
removals, has been the ecological impacts of the restoration. Attention from practitioners
and researchers is shifting towards the importance of participation and the social
dimensions of ecological restorations. The social situation surrounding a dam removal
can lead to expedited success, delayed progress, or an abandoned removal effort. This
study seeks to connect selected social dimensions of dam removals with the broader
literature of ecological restoration by exploring the question, “how are selected social
dimensions of ecological restoration expressed within public participation in the dam
removal process?”
A qualitative research design using a directed content analysis was used to study
selected social dimensions of dam removals. A codebook was developed to explore the
social dimensions of restoration attitude, environmental attitude, place attachment,
connectedness to nature, sense of community, and economics within public comment
letters sent to the federal agency in charge of removing two dams on the Elwha River in
Washington.

The findings of this study revealed those with positive restoration attitude more
frequently referenced the social dimensions of environmental attitude, place attachment,
connectedness to nature, and sense of community. While participants with negative
restoration attitude centered more of their testimonies around the economic situation
surrounding dam removals. Additionally, participants with a positive restoration attitude
framed their comments and references to other social dimensions around the potential
ecological, economic, and social gains following dam removal, while participants with a
negative restoration attitude framed their comments around the possible losses that would
ensue following dam removal.
Findings from this study emphasize the importance of public participation, the
framing of the restoration, and the continued exploration of the social dimensions of dam
removals. As this river restoration method becomes more commonplace, environmental
managers will need to be able to effectively engage with the public and understand not
only the ecological dimensions, but also the social dimensions of dam removals.
Key words: social dimensions, dam removal, public participation, content analysis, river
restoration
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CHAPTER 1 – Introduction
Dams and People
My initial interests in this topic stemmed from outdoor recreation. As a kayaker,
low-head dams pose very dangerous situations for any kayaker or swimmer that gets
stuck in the recirculation below them. On the Big Blue River in Nebraska there is a
former hydroelectric dam that was breached in 2004 and created a fun river feature to
enjoy kayaking. Additionally, the Charles City Whitewater Park and the Manchester
Whitewater Park are both playgrounds for watersports that were created by the removal
and modification of low-head dams. These experiences have been influential in my view
of dams and the possibilities of their removal. These experiences may bias my qualitative
research to be geared more towards dam removal as opposed to dam modification or
other restoration efforts. The social dimensions selected for this study of the multitudes
that exist may not have been selected by other researchers who do not share a recreationbased bias, despite being present in previous literature.
Examinations and discussions of the role of humanity in altering the earth’s
biophysical processes has resulted in the proposed naming of a new geological epoch,
declaring humans as a driving force of these changes, the Anthropocene (Sneddon et al.,
2017; Steffen et al., 2015). Due to the compounding effects of the Anthropocene and
global climate change, water management has become a highly researched and contested
subject in this new epoch. Previous water management decisions, such as damming
rivers, are now being reexamined and reconsidered with a new understanding of both the
ecological and the social impacts of those decisions.
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Human civilizations have relied on an intimate relationship with rivers for their
sustenance and survival even before the beginnings of recorded history (Townsend,
2018). Looking at a map of nearly any country, you can see a dependency on rivers
across the world based on cities’ proximity to such bodies of water. Human societies
have been propped up and supported by the physical, environmental, and social resources
of these river systems (Scudder, 2019; Townsend, 2018; Warrick et al., 2015). Rivers
involve much more than the physical movement of water downhill; they are at the heart
of a large social-ecological system (SES) that intertwines the physical and environmental
aspects of watersheds and flow regimes of rivers with the cultural and societal aspects
stemming from and surrounding rivers and their watersheds. Berkes and Folke (1998)
define a social-ecological system as a complex, integrated system in which humans are a
part of nature. The effects on the environmental and social contexts of these river systems
reflect the scale and extent of the watershed at hand. Typically, the social and
environmental effects of larger river systems will be greater than the effects of smaller
river systems (Bennet et al., 2017; Johnson & Graber, 2002; Stanley et al., 2002;
Whitelaw & MacMullan, 2002).
To meet the rising demands of a continually growing population, people began to
harness the power of these rivers for mechanical energy using dams (World Commission
on Dams [WCD], 2000). This use eventually transformed into much larger structures that
created a new, still body of water, where there was once a flowing river in order to store
water for irrigation and consumption, prevent damage from large flood events, generate
electricity, and create new recreational opportunities on the reservoir (Poff & Hart, 2002;
WCD, 2000). There are currently over 90,000 federally documented dams in the United
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States (National Inventory of Dams [NID], 2021). Most of these dams are “larger”
structures, greater than 2 meters tall, and are monitored and managed by federal, state, or
local agencies (Poff & Hart, 2002). There is a steep decline in the amount of dams as the
height of the dam reaches 16 meters tall, approximately 52.5 feet or greater; the dams of
this height are more likely to be hydroelectric dams (NID, 2021; Poff & Hart, 2002).
Hydroelectric dams make up 3% of the 91,457 dams listed on the National
Inventory of Dams (2021). Hydroelectric dams are generally larger in size as compared to
scenic dams or flood control dams and impact the environment on a grander scale (Iowa
River Rival [IRR], 2016; Poff & Hart, 2002). These hydroelectric dams also create a
reservoir and help with flood control, only they have the additional benefit of providing
an area with electricity generated by the releasing of the water from the dams. Because of
their increased size and functions, hydroelectric dams generally have more of an impact
ecologically, economically, and socially (Johnson & Graber, 2002; Kaneti, 2020; Stanley
et al., 2002). This has attracted the attention of researchers around the world who are
considering the impacts of these dams.
Within the United States, the average of all dams is 57 years old, and most dams
were built for a 50 to 75-year lifespan (American Society of Civil Engineers [ASCE],
2017; NID, 2021). The aging dam infrastructure across the United States has earned a
rating of ‘D’ from the American Society of Civil Engineers (2017). The United States has
now elapsed the point of which Doyle et al. (2003, p. 453) describes as when
approximately 85% of dams will have reached the “end of their operational lives by
2020.” Additionally, the increased dependency on these dams to provide both power and
water has led to rolling blackouts in certain parts of the United States because of the
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compounding effects of climate change limiting their ability to achieve both of these
goals (Kahm & Bermel, 2020). Hansen et al. (2020) highlight the critical juncture that the
United States is approaching when it comes to water control management structures (i.e.
dams) and that decision-makers should be proactive in planning an exit strategy for these
aging infrastructures.
Ecological restoration, as both an industry and science, is a prominent and
increasingly supported management tool to deal with removing dams (Doyle et al., 2008;
National Resource Council [NRC], 2001). Combining the decaying dam infrastructure of
the U.S., climatic variations from global climate change, an increase in scientific
knowledge surrounding dams, and a more wholistic approach to the social-ecological
system of rivers, has led to support for dam decommissioning, elimination, or removal as
a viable option to restore the riparian and riverine ecosystems (Graf, 1999; Hammersley
et al., 2018). With growing knowledge and the pressing need to restore our riverine
ecosystems, almost 1800 dams have been removed nationally since 1912 (American
Rivers [AR], 2021; NRC, 2001; O’Connor et al., 2015). There are plentiful reports and
publications over the environmental impacts of dams on a river and their removals
(Hammersley et al., 2018; Wu et al., 2019), as well as the economic effects of dammed
and undammed landscapes (Johnson & Graber, 2002; Wyrick et al., 2009), yet less work
has focused on social impacts of dam removal.
These social impacts are vital to understand, because as with many other
restoration efforts, the support, or lack thereof, in the community can affect successful
ecological restoration or terminate the efforts in the decision-making process (Fox,
Magilligan, & Sneddon, 2016; Galatowitsch, 2012) as well as the long-term success of
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any environmental management (Connelly et al., 2002; Haney & Power, 1996, Kauffman
et al., 1994; Proctor, 1998). The social impacts of dam implementation have been heavily
researched (Kirchherr & Charles, 2016; Tilt et al., 2009; Vanclay, 1999, 2002), but there
is limited research into the social impacts of dam removals on the surrounding
community, excluding economics. Wortley et al. (2013) found that only about 3% of
studies on ecological restorations addressed the social dimensions. Dams of all sizes are
being removed across the U.S. with little understanding of what affect these dams have
on the social components of the nearby communities. This study aims to explore some
social components that may be evident in public testimony of a dam scheduled to be
removed.
As mentioned earlier, scale is extremely important when considering watersheds,
a watershed can be delineated within a state park or across the country, the same thought
must be given to the delineation of where our impacts are being measured. The ecological
effects of dam removals are highly concentrated in the watersheds which they occur
along with their surroundings, so the examination of the social effects of the removals
must also be concentrated within the same watersheds and nearby surroundings (Allan et
al., 2012). This must be approached with the understanding that people that rely on the
waterway for sustenance directly will place high cultural importance on that resource
(Stensrud, 2016).
Removing and decommissioning dams is not a novel idea (Poff & Hart, 2002),
but it is becoming an increasingly used method of ecological restoration for riverine
environments (Hammersley et al., 2018; Weinstein, 2007), the returning of an ecosystem
to a former state (Higgs, 2003). Until recently, the majority of early research on dams
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was centered on the ecological impacts of the structures on the rivers, with little focus on
the economic or social impacts (Kaneti, 2020). To have a broader understanding of the
impact of dam removals, it is imperative to consider the benefits and the drawbacks of
both dams and their removal. The following summary of dams and their removal is
provided to clarify the complex and multifaceted ecological and social impacts of dam
removals as a means of ecological restoration
Positive Impacts of Dams
Dams come in all shapes, sizes, materials, and purposes (IRR, 2016; NID, 2021).
In their inception and to this day, dams were used as means for flood control, so farmers
could farm on the nutrient-rich, alluvial flood plains near the rivers as well as to create
stores of surface water for irrigation (Poff & Hart, 2002; Townsend, 2018). Later, dams
were built for the conversion of potential energy of the falling of water to mechanical
energy to run mills and for aesthetic purposes (IRR, 2016), and currently they are being
built for the purposes of creating new recreation areas, storing water, and creating
electricity (Poff & Hart, 2002). Dams do well to fulfill the needs they set out to do, they
can provide new sources of renewable electricity and water for millions of people (Ansar
et al., 2014; Tawfik, 2016), be used as to export energy to boost the economy of a region
(Tawfik, 2016), provide recreation areas (Sherren et al., 2017), allow for navigation
(Ansar et al., 2014), raise the water table for new irrigation wells (NRC, 1992), and serve
as a pillar of the local community’s identity (Sherren et al., 2017). Dams also create
opportunities for development around the reservoir including neighborhoods, restaurants,
and other amenities (Brown et al., 2009), they can create fishing opportunities in the short
term (Wu et al., 2019), and the water stored in the reservoir can be used in agricultural
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production (Brown et al., 2009). Although dam building projects have slowed in the U.S.,
many other countries around the globe are still investing in massive infrastructure
projects to benefit from these impacts of dams (Kaneti, 2020; Tawfik, 2016).
In addition to the economic and social gains previously mentioned, dams also
provide some ecological benefits as well. The ecological effects of dams remain
conceptually similar regardless of size, but the magnitude of the effects change with the
size of the dam (Maynard, 2013; Morimoto, 2013). The presence of a dam in an
ecosystem, regardless of size, affects water levels (Rosenberg et al., 2000). In some
cases, this allows groundwater to be accessed by shallower wells due to the rising of the
subsurface water table (Pesanti, 2016). Some aquatic species, such as mussels and lentic
fish populations benefit from the interruption of the waterway (Wu et al., 2019). The
increase in certain fish populations in reservoirs also provides grebes, ducks, geese and
other waterfowl important wintering, spawning, and feeding grounds (Ali et al., 2011).
There are benefits to certain species from dams, certain mussel populations do better
downstream from dams (Ashley et al., 2006).
Negative Impacts of Dams
Alternatively, there are negative outcomes of dams as well, although certain
species benefit from dams, there are detrimental consequences to the whole socialecological system at hand. Dams are fundamentally designed to change the flow of a
river and create some level of storage upstream from the dam site. This changes the
relationship of the river and the surrounding ecosystem with effects that ripple out from
the site both upstream and downstream. This obstruction of the river’s flow is also the
cause for sediments to be held back from advancing downstream as they would if there
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were no obstruction, this can have local as well as global effects (East et al., 2015; Fox,
Sheshukov, et al., 2016; Magirl et al., 2010; Pizzuto, 2002; Rosenberg et al., 2000;
Stanley et al., 2000; Ward & Stanford, 1979).
Dams also cause the prevention of populations of fish from traveling and breeding
with other populations (Kanehl et al., 1997; Wang et al., 2011). The salmon ladders built
to allow for fish passage on dammed ecosystems have been found to slow salmon
migration compared to an undammed river, in addition to causing additional biological
stress on the fish and altering ecological factors such as water temperature, dissolved gas
concentrations, and physical and chemical both upstream and downstream from the dam
(Caudill et al., 2013; Hasler et al., 2012; Quinn & Adams, 1996). Additionally, the
reservoir on the upstream side of the dam also causes drops in temperature for the water
released through the dam, making downstream environments more inhospitable for fish
populations that prefer warmer water (Kanehl et al., 1997). Vegetation suffers upstream
of the dam site as well, any plants below the newly established water table are inundated
and are not adapted for such conditions. The social-ecological system of a dammed river
has a myriad of ecological consequences both positive and negative to the natural
environment, and the effects of the dam(s) extend beyond solely the environmental realm
and into the social consequences including the economy, culture, and community of that
SES.
Some of those social consequences include the more apparent effects such as the
involuntary removal and resettlement of people near the dam site and the encompassing
watershed (Bui et al., 2013; Huang et al., 2018), the loss or change of employment for
those who were forced to resettle (Hausermann, 2018; Tilt & Gerkey, 2016), and the loss
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of agriculturally productive alluvial lands (Sherren et al., 2016). Yet there remains a vast
list of other social effects of dams including things like the loss of cultural identity,
increased economic inequity, and changes to one’s way of life (Lerer & Scudder, 1999;
Vanclay, 1999). These effects are magnified as the size of the dam increases, because
more people are affected, thus the effects on the communities nearby are dramatized with
large hydroelectric dams (Vanclay, 2002). Sometimes even affecting populations across
the country (Tawfik, 2016). The limited research conducted on the social impacts of
dams over the past few decades has confirmed that dams do indeed have social impacts.
However, the economic situation of a dam is more heavily examined than cultural and
social impacts. Although, many dams either abide by or follow the rules of Section 106
of the National Historic Preservation Act of 1966, which enforces the recording of the
affect infrastructure, such as dams, have on cultural sites (National Historic Preservation
Act [NHPA], 1966). Many dam building and dam oversight agencies have record of how
many culturally important sites were lost in during its construction and filling (Brown et
al., 2009). Nonetheless, the management decisions for dams are based heavily on the
economic coupled with the ecological effects, while the social and cultural effects hold
less weight (Gowan et al., 2006; Hausermann, 2018).
Dams are expensive (Lejon et al., 2009; Whitelaw & MacMullen, 2002). They
necessitate agencies to pay employees to manage and operate the dams for hydroelectric
power, the dams are expensive to build, and are costly to upkeep or repair (Lejon et al.,
2009; Whitelaw & MacMullen, 2002). Born et al. (1998) stated that dam repair,
depending on the scale, can cost anywhere from tens of thousands of dollars to tens of
millions. While removing a small-scale dam can be done for $12,000 (Hanshue, 2007).
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Management agencies and owners have removed dams purely from a cost-benefit
analysis (Whitelaw & MacMullen, 2002). This analysis is exacerbated when one takes
into the account the valuation of the ecosystem services that are lost when a river is
dammed (Gowan et al., 2006; Grabowski et al., 2017).
The cost of a dam does not stop with economic costs; it also leads to social costs.
There is a cost attributed to the loss of land that is lost to the creation of dams, and this
often is at the expense of Native and Indigenous populations (Hammersley et al. 2018;
Hillman, 2004; Kaneti, 2020). The loss of land inequitably comes from these populations,
as opposed to non-Hispanic whites or other demographics (Hammersley et al., 2018;
Kaneti, 2020). This degrades what is known as relational justice, reflecting the
interactions between populations, in this example between the Native people and the
decision-makers behind the dam creation (Hillman, 2004). Due to the junction of aging
infrastructure, additional stressors brought on by climate change, and an increasing
awareness of the wholistic effects of dams, many managers and agencies are turning to
the decommissioning and removal of dams as a means of ecological and social
restoration for the river and its watershed.
Impacts of Dam Removals
The removal of a dam, regardless of size, is a major transformation in the socialecological system of that watershed. The size of the dam will have consequences on how
drastic the effects are locally, regionally, and globally (Foley et al., 2017). The
momentum and magnitude of dam removals in the U.S. has been increasing as a result of
the determination of what set of social-ecological consequences an area is willing to
accept. In some areas, the benefits and the drawbacks of a dammed landscape are favored
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over those of a free-flowing, undammed riverscape (Magilligan et al., 2017). As with
dam implementation, the focus of this discussion among decision-makers turns to the
ecological and economic effects of these actions (Magilligan et al., 2017).
Dam removals do not come without negative ecological consequences, the
reservoir that was once the home to lake-dwelling fish species and waterfowl that grew to
depend on the reservoir for their sustenance (Ali et al., 2011; Wu et al., 2019). The
mussel populations that have been found to bolster below a dam experience a dip in
numbers as the dam is removed (Curry et al., 2020). A decision must be made on how to
deal with reservoirs that had a buildup of toxic sediments when a dam is slated for
removal, these sediments must either be removed prior to the release or released
downstream, which can have intense short-term impacts on the waterway (Ashley et al.,
2006; Evans & Gottgens, 2007). Decisions in support of dam removal are not as focused
on these short-term effects but are looking at a longer timeline and the long-term
ecological and social benefits (McKay et al., 2017).
Dam removals have only recently solidified as a primary large-scale ecological
restoration technique, therefore many of the associated sites have yet to fully show the
entirety of the ecological benefits that come from this decision (Ishiyama et al., 2018;
Walton, 2015). Although even within the first decade post-removal, there have been
numerous studies looking into the ecological effects of dam removals. These studies
presented support for dam removals being able to help anadromous fish species, such as
salmon, return to their historic runs and habitats (Allen et al., 2016; Wagner et al., 2021),
reestablish beaches and deltas that had been diminished while the dam existed (Ritchie et
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al., 2018; Warrick et al., 2015), and return riparian vegetation corridors (Doyle et al.,
2005).
Although much of the recent research on dam removals has gravitated towards the
ecological considerations, the social realm is where this project’s focus will lie. Dams
were created for a purpose, primarily to control a waterway’s flow for industry, utility, or
a municipality. When a dam is removed, the ability of the river to provide said purpose is
altered and sometimes lost (Dorcey, 1997). Some wells are rendered unusable, lakefront
property becomes setback from the new river channel, and no renewable energy is
continually produced in the aftermath of a decommissioning of a hydroelectric dam
(Pesanti, 2016). Bohlen and Lewis’ (2009) report that the removal of a hydroelectric
powerplant in the U.S. increased property values compared to when they were near the
site of a dam. This finding addresses a primary concern of landowners and homeowners
near a dam, who believe that the removal of a dam will decrease their property values
(Bohlen & Lewis, 2009; Pesanti, 2016). Much of the research surrounding the social
impacts of dam removals has focused on the economic domain and not on the impacts on
the interpersonal relations of the nearby communities. The effect of dam removal in this
aspect of the social dimensions is less clear within the existing literature.
The field of ecological restoration at large has presented evidence that there are
effects from large-scale restoration efforts and major infrastructure removals on these
community-focused social impacts (Checker, 2007; Maxwell et al., 2018; Oughton,
2013). An understanding of these social dimensions of dam removals can help inform
decision-makers to the wholistic effects of dam removals on the entire social-ecological
system at hand (Jellinek et al., 2013). The importance of wholistic understanding of the
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social contexts of a situation is echoed throughout multiple disciplines
(Interorganizational Committee on Guidelines and Principles [ICGP], 1994; Kvam, 2018;
Slootweg et al., 2001; Turnley, 2002) including ecological restorations (Harris et al.,
2012) and dam removals (Égré & Senécal, 2012; Kirchherr & Charles, 2016; Tilt et al.,
2009; Vanclay, 2002). Research into the social impacts also incorporates the ability for
different ways of knowing to be involved in the discussion (Cirone, 2005). As more of
dams are removed across the United States and in the world, there will likely be different
and varying effects on the social dimensions of the communities within and nearby the
watershed. Therefore, this study addresses this gap in knowledge by studying the social
dimensions present in the public’s participation of large-scale hydroelectric dam
removals.
Purpose Statement
The purpose of this study is to examine the social dimensions present in the
public’s participation in the Elwha River Ecosystem Restoration process and the removal
of two large-scale hydroelectric dams. The data gathered in this study will provide
information that will allow environmental managers to have a more wholistic
understanding of how the social dimensions of public participation pertain to this
ecological restoration method. Additionally, this analysis aims to establish a baseline of
social dimensions to examine for future dam removals. Lastly, this study will examine
how prevalent the social dimensions were present in the participation in the restoration
process of dam removals.
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Research Questions
How are selected social dimensions of ecological restorations expressed within the public
participation process of two large-scale dam removals? Were the social dimensions of
restoration attitude, place attachment, connectedness to nature, and sense of community
present in the public’s written comments on the Elwha River Ecosystem Restoration
process? How prevalent were these social dimensions in the public written comments
received during the Elwha River Ecosystem Restoration process?
Guiding questions to address this issue are:
•

What non-economic, or cultural, social dimensions have been measured in
other kinds of large-scale ecological restorations?

•

Evidence of which social dimensions are found within the comments of
public participation that occurred with the Elwha River Ecosystem
Restoration?

•

Are social dimensions such as restoration attitude, place attachment,
connectedness to nature, and sense of community applicable to dam
removal?

•

How prevalent are these compared to ecological, economic, or cultural
considerations?
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CHAPTER 2 – Literature Review
Introduction
The human, or social, dimensions of natural resources are an increasingly
complex and diverse area of study that focuses on the application of social sciences to
natural resource management decisions (Bennett et al., 2017). Social dimensions of
natural resources are an integral piece of any management decision, and a proper
understanding of the social dimensions can be the difference between the success and
failure of an ecological restoration. Any restoration or conservation effort can ultimately
be boiled down as a human endeavor because it is human decision-making that directs
these interventions (Mascia et al., 2003). The framing of biodiversity conservation as a
human effort highlights the importance of an understanding of the social dimensions that
underly all ecological restoration efforts, including dam removals (Mascia et al., 2003).
Understanding the needs of the public around a riverine ecological restoration is vital to
its success, and human dimensions work helps to find, address, and include information
or stakeholders that can propel a restoration to success (Egan et al., 2011; Golet et al.,
2006).
To bolster our understanding of social dimensions and its application to
ecological restoration decisions in the context of dam removal, this study will approach
the inquiry from the perspective of political ecology. This draws in the political and
cultural aspects of restoration to be examined as well to gain a more wholistic
understanding of the situation at hand (Townsend, 2018). Taking on a political ecology
lens to address the issues of large-scale riverine restorations magnifies the importance of
local context and can shed insight as to why some efforts are successful ecologically and
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socially and why others were not. This understanding is founded mainly on the premise
of who is able to participate and whose voices are able to affect the decision-making
process.
Social Factors in Large-Scale Ecological Restorations
The existing body of literature on the human and social dimensions of dam
removals is a young subject and has yet to reach the exhaustive lengths of the social
dimensions of other large-scale ecological restorations. Due to the lack of social science
research on the topic of dam removals, this study’s examination of the social dimensions
of dam removals borrows well-vetted social factors of other large-scale ecological
restorations. The scope of literature will be limited to large-scale ecological restorations,
focused on aquatic environments and those that involve other clean-up efforts similar to
the removal of sediments from behind a dam.
The entirety of the social impacts of dam removals are difficult to delineate and
even more difficult to measure in an efficient way (Vanclay et al., 2015). Vanclay (1999)
defines social impacts as a change to a person’s way of life, culture, community, health,
wellbeing, attitudes, and values. Within Vanclay’s (1999) definition there are three
distinct yet overlapping categories that help to explain the social dimensions this study
will examine. There are cultural dimensions (i.e., a loss of a culturally important sites due
to dam removals), economic dimensions (i.e., a loss or gain of economic input to the
local economy following a removal), and social dimensions (i.e., an increased sense of
community among the nearby populations following dam removal). Following Vanclay’s
(1999) conceptualization and breakdown of the social dimensions, this study focuses on
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the final of the three listed categories, the social dimensions that address inter- and
intrapersonal relationships among communities.
Although ecological restoration is defined as an effort to improve the physical
environment of an area, there is equal importance and complexity on the human aspect of
ecological restoration. Often, ecological restoration efforts are dependent on the human
dimensions for the overall success for the project (Galatowitsch, 2012; Martin, 2017).
One of the reasons many pieces of the Comprehensive Everglades Restoration Plan
(CERP), a statewide initiative to restore the movement of water across the state, have
been so successful has been due to the involvement and support of the social institutions
and communities within and nearby the restoration sites (Galatowitsch, 2012; NPS,
2021a). Many of the plans in the CERP require political support, volunteerism, and even
an increase in taxes from the local communities for the projects to be successful
(Galatowitsch, 2012; NPS, 2021a). Gunderson (1999) and Akamani (2016) note that the
social systems of a riverine restoration like the efforts around Everglades are
determinants of the success of that ecological restoration.
This same attention to the social factors of ecological restoration can be seen
outside of riverine and wetland improvements, like those found within the CERP, and
found in restorations such as brownfield remediation (Maxwell et al., 2018). Brownfields,
also known as Superfund sites, are areas in which some level of harm has been dealt to
the environment in the form of a hazardous material, and are now being remediated, or
cleaned up (Checker, 2007). Maxwell et al. (2018) compiled published articles that
examined the social sciences of brownfield remediation, a form of ecological restoration.
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This article was used as a springboard to find other areas where the social impacts of
ecological restoration were being examined, outside of waterway improvements.
Checker’s (2007) inquiry into ecological restorations in the context of dam
removal allowed for more social impacts to be considered such as racial injustice,
development in sense of community, and attitude towards the restoration (Checker, 2007;
Kiessling et al., 2021; Maxwell et al., 2018). Public participation is highly important in
ecological restorations aside from dam removals (Fox, Magilligan, & Sneddon, 2016;
Kiessling et al., 2021; Light, 2000; Maxwell et al., 2018; Reed et al., 2018). The focus of
other studies highlights the importance of political ecology, which aims to explain the
ability of the public to be involved in, participate, and influence the restoration process
(Greenberg & Park, 1994). After broadening the scope of this literature review to pull
from research in the brownfield remediation arena, the focus returned to the social
impacts of dam removals with additional factors to apply to this type of ecological
restoration.
The Dam Removals of the Elwha River
Historical Context. The Lower Elwha Klallam Tribe has been physically, socially,
and culturally dependent on the salmon runs of the Elwha River long before the United
States were established (LEKT, 2021). The necessity of the Elwha River and its salmon
runs to the LEKT was solidified by the signing of the 1855 Treaty of Point No Point, in
which the LEKT were promised by the U.S. government that they would retain the right
to protect their culture and heritage by maintaining the right to harvest fish from the
Elwha River (LEKT, 2021). The 1855 Treaty of Point No Point became one of the major
foundations for the push to remove the dams on the Elwha River (Blumm & Erickson,
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2012). Another influential piece of legislation affecting this process was a Washington
state law that existed when both dams were built that required fish passage for all dams,
but neither the Elwha nor Glines Canyon Dam was built with such passage (NPS, 1995).
The Elwha Dam was built in 1913 and the Glines Canyon Dam was built in 1927
(Blumm & Erickson, 2012; Chaffin & Gosnell, 2017; Crane, 2011). Shortly thereafter in
the 1930s, resistance to the dams began coming from environmentalists (Blumm &
Erickson, 2012). One reason may have been due to the majority of the Elwha River’s
miles being located within Olympic National Park, until where the river gets closer to
joining the Strait of San Juan de Fuca (NPS, 2021b).
In 1973 the Glines Canyon Dam was up for relicensing with the Federal Energy
Regulatory Commission, this is when efforts for dam removal were coupled between the
environmentalists alongside the Lower Elwha Klallam Tribe (Chaffin & Gosnell, 2017;
Crane, 2011). The Lower Elwha Klallam Tribe officially intervened in the FERC
relicensing of the Glines Canyon Dam in 1986 and received support from the National
Oceanic and Atmospheric Administration, the U.S. Fish and Wildlife Service, the
National Parks Service, and environmentalist groups (Blumm & Erickson, 2012; Chaffin
& Gosnell, 2017). All parties agreed to the compromise of the Elwha River Ecosystem
and Fisheries Restoration Act of 1992, otherwise known as the Elwha Act (Chaffin &
Gosnell, 2017).
This act required the restoration of the historic Elwha River ecosystem and
initiated the Draft and Final Environmental Impact Statements: Elwha River Ecosystem
Restoration (NPS, 1995). The Elwha Act left the funding of this restoration up to U.S.
Congressional appropriations committee, elected officials held off funding for the
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restoration until 2000, when the dams were purchased from the owners, and in 2011
enough funding was secured to begin dam removal (Chaffin & Gosnell, 2017). The
Elwha Act appoints the Secretary of the Interior as the sole decision-maker for choosing
the method of restoration, and the Secretary, Bruce Babbitt, was reported to have
supported the removal of the dams on the Elwha River before the Final Environmental
Impact Statement was released (Lewiston Tribune, 1994; NPS, 1995).
It is important to keep in mind that the timeline of the Elwha River Ecosystem
Restoration closely mirrors the controversy surrounding the protection of the threatened
spotted owl and its habitat across the Olympic Peninsula (Welch, 2000). Tension
persisted between environmentalists and loggers over the spotted owl situation happening
simultaneously with the push for dam removal on the Elwha River (Welch, 2000). The
back-and-forth political positions of the Raegan and Clinton administrations on the
spotted owl controversy may have influenced the political delays of the ERER (Welch,
2000). The spotted owl situation may have also exacerbated the focus and heightened the
tensions among the public surrounding the restoration of the Elwha River.
Ecological Context. In the United States there have been over 1700 dams
removed since 1912 (AR, 2021). Of these removals, the vast majority have been dams of
about 6.5 feet (2 meters) or shorter (Poff & Hart, 2002). The Elwha Ecosystem Recovery
Act led to the current largest dam removal in the U.S., with the simultaneous removal of
the Elwha Dam (108 feet or 33 meters) and the Glines Canyon Dam (210 feet or 64
meters) (Cho, 2011; NPS, 1995, 2021b). This restoration process focused primarily on
fisheries success in the Pacific Northwest in the state of Washington (U.S. Fish and
Wildlife Service, 2018; NPS, 1995, 2021b).
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The legally required Elwha River Ecosystem Restoration (ERER) has been under
the microscope in terms of studying the ecological repercussions from the process. The
headwaters of the Elwha River are located among the Olympic Peaks of Olympic
National Park in Washington, where it flows approximately 45 miles north to the Strait of
Juan de Fuca between the U.S. and Canada (U.S. Geological Survey [USGS], 2021). The
Elwha Dam was both located within about 5 miles from the mouth of the river’s
confluence with a higher-order body of water, while the Glines Canyon Dam was about
13 miles away from the mouth of the river (Blumm & Erickson, 2012; Chaffin &
Gosnell, 2017; Crane, 2011; Pryne, 1994). The smaller size of this watershed and its
location within a national park could have contributed to the implementation, success,
and researching of the ERER process.
One of the primary drivers of the dam removal were a few species of fish, the
chinook salmon (Oncorhynchus tshawytscha, Walbaum), as well as steelhead, or rainbow
trout (Oncorhynchus mykiss, Walbaum) (Loomis, 1996). Chinook salmon are sometimes
referred to generally as Pacific Salmon along with other salmon species found in the
Elwha River, this anadromous fish species saw population declines and a large loss in
available habitat when the Elwha River was dammed and were then listed under the
Endangered Species Act (Allen et al., 2016; Bae, 2008; Chaffin & Gosnell, 2017; Duda et
al., 2018). The implementation of the Elwha Dam in 1914 closed off 93% of the Elwha
River’s freshwater habitat (NPS, 1995). During the removal processes, the sediments that
were released from behind the dams were a primary cause for concern regarding the
Pacific salmon and other fish populations (Allen et al., 2016; Duda et al., 2018). An
important factor in the removal process was the protection and improvement of Pacific
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salmon and other anadromous fish populations. These fisheries affected the decisionmaking process in a similar fashion by requiring the installment of either a salmon latter
or otherwise improved passage for these migrating fish (Chaffin & Gosnell, 2017).
The hydroelectric projects on the Elwha River were the cause of this decline in
fisheries success and is the focal point of the ERER. The sizes of the Elwha Dam and the
Glines Canyon Dam are different than one another, both vertically and horizontally
(Blumm & Erickson, 2012; Chaffin & Gosnell, 2017; Crane, 2011). Furthermore, the
electrical output of the dams was similar, the combined output of the Elwha and the
Glines Canyon Dams produced 28 megawatts (Chaffin & Gosnell, 2017). Looking at
these dams solely from a physical perspective, the ecological consequences and physical
situation of the two were so similar, they are considered two parts of a whole system of
control over the Elwha River.
Social Context. In large-scale restorations, the entirety of the social-ecological
system must be considered, often the ecological half of the system receives the majority
of focus, but it is essential to consider the social half of the system as well. One of the
major concerns over restorations is the financial cost, the economics of the restoration
(Magilligan et al., 2017). The combined price tag of the removals of the Elwha and
Glines Canyon Dams equates to roughly $200 million (Chaffin & Gosnell, 2017). This
price differs from many other large-scale dam removals, like the removal of the Condit
Dam on the White Salmon River, which costed about $37 million, largely due to the two
dams on the Elwha River compared to the one dam on the White Salmon River and in
most other cases (Chaffin & Gosnell, 2017; Loomis, 1996). The price of these removals
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is a crucial part of the decision-making process of removing the dams, but the focus of
this study is more directed towards other social differences between the removals.
One of the most common methods to define the social context of a situation is to
look at a location’s socioeconomic status (National Center for Education Statistics
[NCES], 2012). A general definition of socioeconomic status is “one’s access to
financial, social, cultural, and human capital resources” (NCES, 2012, p. 4). There are
multitudes of metrics that can be compiled to report on socioeconomic status, but the
National Center for Education Statistics (2012, p. 9) assert that socioeconomic status can
be measured by the “big three”, which are household income, educational attainment, and
occupational status. These measures can help provide information on people’s
engagement in participation (Enserink et al., 2007; Petursdottir et al., 2013; Reed et al.,
2018) and their support for ecological restorations (Langridge, 2016; Solecki, 1998). The
community surrounding the ERER provide noticeably different results when examining
the “big three” metrics of socioeconomic status between the Lower Elwha Klallam Tribe
(LEKT) and the city of Port Angeles.
The statistics for the study location are split between information on the LEKT
located in Lower Elwha, and the city of Port Angeles. The median household incomes for
our study area shows a trend that can be seen throughout the rest of the metrics in the
“big three.” The median income for a household in Lower Elwha, home of the LEKT,
was $26,716 and $47,256 for Port Angeles in 2019 (American Community Survey
[ACS], 2019). The mean household incomes from 2019, begin to allow more differences
to be seen; $40,627 for Lower Elwha and $66,461 for Port Angeles (ACS, 2019). It is
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clear from these two metrics that Lower Elwha measures lower than Port Angeles
regarding the median and mean household incomes.
The pattern of Lower Elwha having a lower socioeconomic status than Port
Angeles is reflected in the other two measures. Looking at the educational attainment of
having a bachelor’s degree or higher paints a similar picture for the communities: Lower
Elwha having 9.2% of the population with a bachelor’s degree or higher and 26.3% of
Port Angeles’ population (ACS, 2019). Lastly, the unemployment rates in the study area
was estimated to be 13.3% in Lower Elwha and 7.7% in Port Angeles (ACS, 2019). This
study is not focused on exploring the causes of this disparity in socioeconomic status, but
only recognizing that this dam removal site is comprised of very different social contexts
even within the study area. It is worth mentioning that this data aligns with findings from
Mohai et al. (2009) that minorities and communities of color, such as the Indigenous
people of the LEKT in Lower Elwha, generally face lower socioeconomic statuses than
those who are not part of a minority identity.
The reasons for removal of these dams centered around the anadromous fish
populations that were suffering from the loss of function from a free-flowing river
system. At a glance, this would seem as if to be the sole driver of the removals, but there
was more to the restoration of the Elwha River than solely the fish.
The removal of the dams on the Elwha River was a long process in the making.
The idea of removing the dams was originally proposed long before the removal process
began as we know, happening as early as the 1930s, shortly after the Glines Canyon Dam
was constructed (Blumm & Erickson, 2012). But the ultimate driving force for the
restoration of the Elwha River came from nearer to the mouth of the Elwha River. At the
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confluence of the Elwha River and the Strait of Juan de Fuca, the Lower Elwha Klallam
Tribe resides on the Lower Elwha Off-Reservation Trust Land, also known by Lower
Elwha, which was in trust for the tribe in the 1930s and became known by its current
name in 1968 (Lower Elwha Klallam Tribe [LEKT], 2021). The LEKT “have lived on
and surrounding the Elwha River since time immemorial, as recognized by the 1855
Treaty of Point No Point” (LEKT, 2021). The Treaty of Point No Point was the
prominent driving force in the Elwha River dam removals (Tegethoff, 2021).
When the relicensing of the dams on the Elwha River came up for review, the
LEKT asserted that the dam was causing a breach of the Treaty of Point No Point, and
that they were not able to sustain their lifestyle as scribed in the Treaty (Hammersley, et
al., 2018; LEKT, 2021). As mentioned earlier in this section, the Elwha River dam
removals centered around the restoration of fisheries in the area, only the Elwha removals
were being driven by the voices of an Indigenous Tribe whose treaty was being violated.
Additionally, the creation of the Elwha River Ecosystem and Fisheries Restoration Act
(Elwha River Ecosystem and Fisheries Restoration Act, 1992) was what held the
government and all stakeholders accountable to “fully” restore the Elwha River
ecosystem.
There was opposition to the dam removals on the Elwha River. The opposition to
the removals at both dam sites actively held the progress of the removal in court
throughout many steps of the decommissioning process (Chaffin & Gosnell, 2017;
Grabowski et al., 2017). On the Elwha River, many people feared the loss of
hydroelectric power, the threat to the non-Indigenous way of life, and harm to the
resource extraction industry in the area (Chaffin & Gosnell, 2017; Magilligan et al.,
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2017). It is important to note the motivations of the opposition because this difference in
opinion may be present in the comment letters from the public’s participation in the
ERER process.
The combination of the ecological and the social context are important in
understanding the large-scale ecological restoration of any study. The social context of
the restoration is essential to understanding the attitudes, barriers, and motivations behind
participation from the community with the restoration process (Reed et al., 2018). With
the removals of the Elwha Dam and Glines Canyon Dam, the ecological consequences of
the dams created the drivers that led to the social context of the LEKT to push for the
dam removals. Understanding the social dimensions of these large-scale hydroelectric
dam removals can help to improve the management of similar future restorations.
Public Participation in the Restoration Process. Public participation is a crucial
piece of a successful ecological restoration. The U.S. government has cemented public
participation as an important function of any action that could have a significant impact
on the environment (National Environmental Policy Act [NEPA], 1969). The National
Environmental Policy Act (NEPA) requires an environmental impact statement (EIS) to
be created whenever any major government action could have an effect on the
environment (NEPA, 1969). Within the NEPA process the public is allowed certain
opportunities to participate. This participation largely comes in the form of commenting
on documents or going to publicly held meetings (NEPA, 1969). The Elwha River
Ecosystem Restoration was a government-led action, therefore, NEPA regulations were
followed, which gave the public an opportunity to participate in the removal of the Elwha
River dams.
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The NEPA process for the Elwha River Ecosystem Restoration began when the
Elwha River Ecosystem and Fisheries Restoration Act (1992) became law in October
1992. The Department of Interior (DOI), led by the National Park Service (NPS), began
the NEPA process with the vision of having two EIS documents (NPS, 1995). The first of
the two EIS would be named the “draft EIS,” which would be focused on providing
information about all alternatives for restoring the Elwha River, so that the Secretary of
Interior could make a decision as to which action would be taken (NPS, 1995). The Draft
EIS contained four proposed actions: 1) no action, 2) remove one dam and establish fish
passage on the remaining, 3) leave both dams and establish fish passage on both dams,
and the NPS preferred alternative of 4) remove both dams (NPS, 1995). After that initial
document, a second EIS was created based off of the Secretary’s decision, this would be
named the “Implementation EIS” (NPS, 1995).
NEPA requires the public to be allowed to engage and participate in the EIS
process. The public participation for the ERER took place similar to other NEPA
processes, through public meetings and public comment to any NEPA document. To
announce the opportunity for public participation, the agency responsible must publish a
notice of intent, beginning the scoping process which essential begins the call for
participation and involvement from stakeholders or those interested in the process
(NEPA, 1969). Scoping can be done through public meetings, informal workshops, or as
opportunities for handwritten comments (NEPA, 1969). The ERER’s allowed for public
participation all three of these ways (NPS, 1995).
The ERER process permitted a 60-day window for people to comment on the
Draft Environmental Impact Statement from October 1994 to December 23, 1994, as well
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as hosting public meetings and informal workshops during November 1994 (NPS, 1995).
This study focuses on the written comment letters submitted to the NPS. There was a
total of 615 comment letters submitted to comment on the Draft EIS; by law, all comment
letters were read and considered by the NPS (NPS, 1995). The received comment letters
came from governing bodies, government agencies, businesses, special interest groups,
and individuals. One hundred twenty-one of these comment letters were considered
“substantiative” requiring either further clarification, modification to text, or a direct
response from the NPS (NPS, 1995). These substantiative comments consisted primarily
of further ecologic or economic questions. All of the comment letters were categorized by
type of sender, whether a governing body or government agency, special interest group or
business, or an individual, and published in the first “Final Environmental Impact
Statement: Elwha River Ecosystem Restoration” (NPS, 1995). This study is not focused
on the Implementation EIS and its draft which was released in 1996, after the first ERER
Draft EIS which is the focus of this study.
Of the 615 total comment letters received, 564 of them were sent in from
individuals, each of which being an example of public participation in ecological
restoration. These 564 letters are the primary focus of this study, as they provide a written
testimony of an individual’s sentiment and attitude toward dam removal. This study aims
to explore these comment letters for several themes of human dimensions as they apply to
public participation in restoration, and more specifically river restoration by way of dam
removals.
Public Participation. The public participation present in the ERER process was
no exception to the norm; public participation in the ecological restoration process is
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integral to the ecological and social success of a restoration as public participation can
reshape the structure and plan of an ecological restoration (Great Barrier Reef Marine
Park Authority [GBRMPA], 2009; Perko et al., 2019) or it can hamper and shut down
restoration efforts if not coordinated effectively (Fox, Magilligan, & Sneddon, 2016).
Talò and Mannarini (2015, p. 800) define public participation as “taking part in an event
of public interest.” Other definitions broaden public participation to any people taking
part in the decision-making process of things that affect them (Heller et al., 1984). This
study’s understanding of public participation will follow the definition set forth by
Webler and Tuler (2001, p. 30) as “a variety of procedures for enabling diverse members
of the public to be active participants in deliberations about preferred policy options, and
in some cases decision-making.” Public participation is important to understand because
it can help show how successful an ecological restoration was regarding the social
dimensions of restoration and it can help explain why and how some individuals and
communities either support or oppose such projects (Druschke & Hychka, 2015; Fox,
Magilligan, & Sneddon, 2016; Galatowitsch, 2012; GBRMPA, 2009; ICGP, 1994; Perko
et al., 2019; Reed et al., 2018). Measuring certain participation actions can be difficult,
and behind these actions or behaviors there must be a willingness to participate in the
first place. This logical progression is founded from Azjen’s (1991) Theory of Planned
Behavior and has resulted in a substantial amount of research and focus on individuals’
willingness to participate (Parent et al., 2011).
Willingness to participate was coined in 2011 by Parent et al. (2011). The initial
conception in willingness to participate (WTPP) stems from interest in the benefits of
public participation, engagement, and involvement (Parent et al. 2011; Wang et al.,
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2019). Although not explicitly defined by Parent et al. (2011) in this way, WTPP can be
understood as the desire of an individual to engage or be involved with a group, service,
or action. Willingness to participate has been described as the “basis of [public]
participation” (Wang et al., 2021, p. 6).
Some of the more prominent initial inquiries in public participation stemmed from
the public’s involvement in politics because of poor electoral turnout, increase distrust in
government, and overall eroding of confidence in public institutions (Ekman & Amnå,
2012). Public participation has transcended its use in a single field and now has a body of
interdisciplinary research that examines how it can be used in the political realm (Ekman
& Amnå, 2012), public leadership (Yang & Pandey, 2011), organizational management
(Bryson et al., 2012), climate science (Sarzynski, 2015), SES management (Reed, 2008),
natural resource management (Carr, 2015; Chess & Purcell, 1999) and even more
specifically within research on ecological restorations (Carnes et al., 1998).
Research on WTPP mirrors the rise in interest in public engagement with natural
resources, because without any willingness to engagement from the public, no benefits of
engagement will be received (Bernhardt, Palmer, et al., 2005; Bernhardt, Sudduth, et al.,
2007). WTPP research evolved out of the seminal work around willingness to pay
(WTP), based in business strategy and competitive advantage (Ghemawhat & Rivkin,
2010). WTP is heavily used in work with farmers and landowners enrolling in
conservation efforts (Wang et al., 2019), water resource management (Lehtoranta,
Kosenius, & Seppälä, 2017), environmental policy (Nakamura, 2015; Odonkor & Adom,
2020), and stream restoration (Lehtoranta, Sarvilinna, et al., 2017; Sarvilinna, et al.,
2017) and focuses explicitly on the financial contribution or loss associated with a cause
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or action. WTPP looks at a broader level of contribution such as time given to a group,
service, or action (Parent et al., 2011; Wang et al., 2019) and is often used in similar
contexts as WTP (Alam et al., 2021; Nakamura, 2015; Wynne-Jones, 2013) including
river restorations (Alam, 2011). Studies have looked at both WTP and WTPP, in the
same inquiry in different ways; defining WTPP as contributing time (Alam, 2011), the
act of a financial contribution (Wang et al., 2019), or through type of participation
(Nakamura, 2015). The background of willingness to participate is important to
understand because it directly affects who among the public has participated in the ERER
process. Understanding the level of WTPP among those who did and did not participate
in the ERER process is outside the scope of this study but should be acknowledged and
considered anytime there is an inquiry into public participation.
An understanding of public participation and WTPP is crucial to this study for
multiple reasons, 1) willingness to participate is a step in a process culminating in public
participation as explained by both the value-belief-norm (Stern et al., 1999) and the
Theory of Planned Behavior (Azjen, 1991); 2) WTPP reflects attitudes and values about
participation and attitudes and values can influence behavior (Fu et al., 2019); and 3) all
of the data used in this study are discrete examples of individuals who showed a
willingness to participate and are examples of public participation. Additionally, the
usage of the term ‘public participation’ in this study is interchangeable and
indifferentiable with similar phrases such as public involvement, community
engagement, and other combinations of these terms. Public participation’s role in
ecological restorations has been well documented in brownfield remediations (Kiessling
et al., 2021), forest recoveries (Rijal, 1997), and marine reef protections (GBRMPA,
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2009). This study is an inquiry into public participation within ecological restoration
because participation in restorations is paramount to their success. Participation is a
foundational piece in the social half of any social-ecological systems that this field aims
to improve (Lauer et al., 2018).
An important aspect of public participation returns to the foundations of political
ecology, which asks who is involved. Historically, those who are Indigenous, and people
of color, have been excluded from the decision-making processes even though these same
people are disproportionately affected by those decisions, so even if these people
exhibited high WTPP, they would not be able to participate to the extent of others
(Bullard, 1996; Mohai et al., 2009). The traditional ecological knowledge (TEK) held
within these populations offer valuable insight to environmental managers on the nuances
and histories of the areas they are working in (Reyes-García et al., 2014; Stensrud, 2016).
In many restoration projects have suffered a lack of success from the absence of
integrating TEK and the epistemologies of diverse peoples (Checker, 2007), while others
have succeeded thanks to the incorporation of TEK (Cirone, 2005; Vaughn, 2015). The
importance of TEK and diverse sources and types of knowledge is emphasized in the
realm of water management (Akamani, 2016). In the Elwha River dam removals, TEK
was utilized in the restoration through a partnership between the Lower Elwha Klallam
Tribe and the U.S. Geological Survey and led to a more successful effort both
ecologically and socially (Duda et al., 2018).
Context plays an important role in environmental management, ecological
restorations, and the social dimensions of restoration. The situation surrounding a dam
removal can help explain why people either support a dam removal or adamantly oppose
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it (Fox, Magilligan, & Sneddon, 2016). Public participation must be tailored to the local
context of any ecological restoration for it to be socially successful (Reed, 2008; Reed et
al., 2018). Public participation alone does not explain whether people will support or
oppose an ecological restoration, especially in the cases of dam removals, but examining
what was conveyed in that participation can explain such things. Participation towards a
dam removal may look like a Facebook opposition group, a group prayer, citizen science,
a canoe journey to rally support, or a written comment letter in response to an EIS
(Lohan, 2019; NPS, 1995; Tegethoff, 2021); all of which were examples of public
participation in the Elwha River dam removals.
In the Elwha River dam removals, the National Park System set forth a plan to
incorporate the needs of the Lower Elwha Klallam Tribe, to honor the 1859 Treaty of
Point No Point, the local government, and the community in the largest dam-removal to
date (LEKT, 2021; NPS, 1995, 2021b). The participation for the Elwha River dam
removals was fueled by the need for the recognition of a Treaty for some and for fear of
economic loss to the resource extraction industry for others, but was also carried out by a
government agency, a public institution (AR, 2021; Chaffin & Gosnell, 2017; Duda et al.,
2018; NPS, 1995). The communities immediately downstream of the Elwha River dam
removals have lower income, lower educational, and higher unemployment levels than
the U.S. national average (U.S. Census Bureau, 2021). It is impossible to determine how
the social context directly influences any restoration process, but this study aims to
explore what social dimensions are present within the public participation during the
ERER.
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During the time surrounding this period of public participation in the ERER
process, a study was conducted to explore WTP among residents of Clallam County, the
state of Washington and the entire U.S. for the restoration of the Elwha River (Loomis,
1996). The results show that the residents of Clallam County had the lowest mean WTP
of the three groups, $59, but had the greatest range within the 90% confidence interval
indicating that some in the area were willing to pay much more while others were not
willing to pay as high of a price (Loomis, 1996). The residents of Washington state had
the highest mean WTP value, being around $73 (Loomis, 1996). Loomis (1996)
acknowledged the difference between household values and the possible effect that may
have on the amount of WTP in each category, which could explain the lower values in
Clallam County that generally has a lower socioeconomic status than the rest of the state
and the country (ACS, 2019).
Public participation gives a snapshot of the local context, a glimpse at what the
attitudes, values, or norms were of a group at a particular moment (Reed et al., 2018).
The comment letters submitted in response to the ERER Draft EIS are testimonies of
individuals from a specific moment in time. These letters allow researchers to see what
people were concerned about, supporting, or questioning amidst the dam removal
process. A content analysis can dive into what people were communicating and how they
were communicating thoughts, feelings, and attitudes, but it is only able to analyze those
that actively participated in the restoration process. Public participation and many social
dimensions have been investigated in the realm of environmental management, and this
study aims to broaden that investigation to dam removals.
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Social Dimensions of Public Participation in Dam Removal Being Examined in this
Study
As a result of the focus on the ecological impacts rather than the social impacts of
dam removal in the literature, a consensus of social dimensions at play has yet to be well
established and vetted. Numerous social dimensions exist, including a comprehensive list
of possible social implications of dam removal (Vanclay, 1999). This study builds on the
work set forth by a limited number of examinations on the social dimensions of dam
removal and pulls in social dimensions studied in other forms of ecological restorations.
The focus of this study is to examine a few prominent social dimensions and their
relationship with public participation in a dam removal process with the understanding
that additional social dimensions could be examined in future contexts.
The overall study of participation has been foundational in studies of ecological
restoration which should be extended to river restoration by dam removal (GBRMPA,
2009; Perko et al., 2019; Reed et al., 2018). The selected social dimensions of this study
all have evidence of being pertinent in either public participation or ecological
restoration, possibly both, which is why they were selected for this study as described in
the following statements. Studies of restoration attitude have been explicitly examined in
the context of river restorations which made for a logical application to this study
(Sarvilinna et al., 2017, 2018; Tunstall et al., 2000). Environmental attitude has been a
social dimension examined consistently with ecological restoration (Ostergren et al.,
2008). Connection with nature is often studied in conjunction with environmental
attitudes and when there is a recreational use of a study area, as exists in Olympic
National Park (Nisbet et al., 2008; Whitburn et al., 2020). Place attachment was
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previously examined generally in qualitative studies of dam removals regarding support
and opposition to dam removals (Fox, Magilligan, & Sneddon, 2016; Fox et al., 2017).
Dam removals are mentioned to impact sense of community in various ways, but this has
not been examined qualitatively as done in this study (Tilt et al., 2009; Vanclay, 1999).
The following paragraphs expand on these reasonings and their application to this study
of the ERER process.
Restoration Attitude. As more people are added to an issue or discussion, there are
likely to be more opinions and emotions surrounding the subject. This holds true when
discussing large-scale ecological restorations, especially dam removals (Rhoads et al.,
1999). Dam removals have been found to be highly polarizing issues in certain locations
(Fox, Magilligan, & Sneddon, 2016). This opposition to the removals can hamper or even
terminate the effort towards the ecological restoration (Lohan, 2019). In the northeastern
region of the U.S., dam removal efforts were discontinued because of staunch opposition
from the community to its removal (Fox, Magilligan, & Sneddon, 2016). When
communities come together to support dam removals, the goals of the ecological
restoration are met promptly, there is increased financial support from the communities,
and the removal is able to take place within a shorter timeframe (IRR, 2016).
The level of support for any large-scale restoration effort, such as a dam removal,
can be a determinant in the success of meeting the communities desired ecological and
social outcomes (Alam, 2011; Galatowitsch, 2012; Rohde et al., 2006). A way to measure
this support is through measuring one’s restoration attitude. An attitude can be defined as
“a psychological tendency that is expressed by evaluating a particular entity with some
degree of favor or disfavor” (Eagly & Chaikem, 1993, p.1). A restoration attitude takes
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this one step further and applies that definition of an attitude to the evaluation of an
ecological restoration (Connelly et al., 2002). Restoration attitude is defined in this study
as the psychological tendency that is expressed by evaluating a particular ecological
restoration with some degree of favor or disfavor.
Although it was not explicitly measured prior to the removal, there is evidence
that both high and low restoration attitude were present towards the dam removals this
study is examining as portrayed in documented opposition and support to the restoration
project on the Elwha River from the beginning of the decision-making process (Lohan,
2019; Pryne, 1994). Ultimately, the opposition to the removals slowed but did not stop
the planned restoration process of the Elwha River (Downing, 2004). Differences in
restoration attitude among the public comments on the Elwha River dams removal could
help to explain the delays in the restoration process and the persistence in ensuring the
projects ecological goals were met by the behaviors of both those opposed and in favor of
the removal.
The publics’ attitude toward river restoration through dam removal may vary
depending on local context. In some cases, dams are viewed as threats to the community
(IRR, 2016) and in other places they are seen as a cornerstone of the community (Fox,
Magilligan, & Sneddon, 2016). A possible explanation for this lies within the
foundational work on the Theory of Planned Behavior (Ajzen, 1991). Ajzen (1991)
describes that when someone has a favorable attitude towards a behavior (i.e. dam
removals) the greater their intentions will be to behave accordingly with that attitude (i.e.
support a dam removal) and therefore behave in alignment with that attitude. Additional
clarification on the relationship between attitudes and outcomes can be partially
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explained by the Value-Belief-Norm Theory, one’s attitude towards something then
forms their beliefs and values regarding that subject, such as the value of ecological
restoration (Stern et al., 1999). These two theories help to explain the importance of
attitudes, especially towards natural resource management decisions carry such
importance.
Attitude toward river restoration by dam removals could provide clarification and
a partial explanation for other reported social impacts. In the nearby communities,
attitude toward local dam removal can be fueled by emotions, sentiments, history,
finances, recreation, and other factors and affect the way that people see the effects and
aftermaths of the ecological restoration (Pesanti, 2016). A trend found shows that those
who support the removal of a specific dam will also support subsequent dam removals
and vice versa, which lies in accordance with explanations of attitude’s effects from
Theory of Planned Behavior and the Value-Belief-Norm Theory (IRR, 2016; Lohan,
2019).
Examinations of restoration attitude has been conducted in different arenas of
restoration ecology. Evidence reported from species-focused restoration efforts,
explained that those who reported a positive attitude toward a broader definition of
restoration were significantly more likely to have a positive attitude toward a specific
restoration method, in this case wolf restoration (Wilson & Bruskotter, 2009). The
findings of Wilson and Bruskotter (2009) on the importance of attitude toward ecological
restoration in a wildlife conservation setting were echoed in research on urban restoration
(Bright et al. 2002), rangeland restoration (Petursdottir et al. 2013), and in river
restoration (Buijs, 2009). Buijs (2009) examined restoration attitude toward river
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restoration before and after the project took place. This examination highlighted the
importance of both attitude toward river restoration for the future as well as restoration
attitude toward local projects that have already occurred (Buijs, 2009).
Furthermore, findings from Tunstall et al. (2000) in the United Kingdom
reiterated the importance of restoration and environmental attitude on riverine
improvement projects. This study concluded that two of the more significant factors in
restoration attitude are the social and ecological contexts of a situation (Tunstall et al.,
2000). It is also important to mention that Wilson and Bruskotter (2009) and Connelly et
al. (2002) drew upon the Theory of Planned Behavior in their conclusions and explained
that past behaviors and attitudes, such as supporting ecological restoration, are predictors
of future behaviors, like supporting future restorations. Therefore, a high restoration
attitude and a positive outlook on previous restorations can be a predictor of future
behaviors that support that kind of restoration.
Despite the ecological understanding of the ERER being well explored prior to
removal, the social half of this restoration received much less attention. The concerns
from the opposition to the removals of the Elwha and Glines Canyon Dams were based
on fears of economic losses and disruption to the way of life in Port Angeles, a city
neighboring the Lower Elwha Klallam Tribe at the mouth of the Elwha River (Chaffin &
Gosnell, 2017). On the other hand, those pushing for the dams to be removed were
hoping for a restored ecosystem as an outcome of the removals. The directionality of
participation from the public whether in support of the removals or not was undoubtedly
affected by their values and attitudes toward the restoration and the resulting impacts.
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By analyzing the public comment letters sent into the Department of Interior in
response to the Draft Environmental Impact Statement (DEIS), I aim to find and
categorize participants’ restoration attitude towards the ERER. A strong, positive
restoration attitude will be reflective of those who wish to remove the dams for the
purpose of ecological restoration. A strong, negative restoration attitude will be reflective
of an individual who does not wish to see any restoration action taken towards the Elwha
River. As mentioned previously it is essential to understand attitude toward a restoration
because the public can expedite or impede an ecological restoration depending on its
attitude and support towards a specific restoration. Additionally, pairing an individual’s
restoration attitude along with other social dimensions will provide an additional layer of
understanding of how the human dimensions of restoration affect the process of
environmental management.
Environmental Attitude. A second social dimension that may be evident in the
public participation of dam removal is environmental attitude. Environmental attitude is
important to understand because of their connection to pro-environmental behavior
(Arcury, 1990; Dunlap & Heffernan, 1975; Harraway et al., 2012; Bennet et al., 2018).
The conceptualization of environmental attitude that this study will be using
originates from Dunlap and Heffernan’s (1975) definition of environmental concern,
which was spilt between environmental attitude and behavior. In this study we will
separate the environmental behaviors as public participation, in the form of written
comment letters, and clarify environmental attitude as someone’s values, beliefs, and
concerns over the environment (Dunlap & Heffernan, 1975). The reasoning for not solely
following Dunlap and Heffernan’s (1975) conceptual model of environmental concern is
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because of the increased importance of public participation, as the specific behavior to be
measured, in ecological restorations (Connelly et al., 2002; Galatowitsch, 2012; Harris et
al., 2012; Gamborg et al., 2019). This study will follow the four subdimensions
established in Dunlap et al. (2000) of environmental attitude including the limits to
human growth, rejection of the exceptionalism of humanity, the fragility of nature’s
balance, and the possibilities of an environmental crisis which grew from the foundation
of Dunlap and Heffernan’s (1975) definition (López-Bonilla & López-Bonilla, 2016).
Environmental attitude differs from restoration attitude in that environmental
attitude is not specifically looking at the specific restoration of an area, but one’s attitude
toward an increased environmental health (Dunlap & Heffernan, 1975; Connelly et al.,
2002). Because environmental attitude and restoration attitude are quite similar, the
theoretical foundation is shared in Azjen’s (1991). Theory of Planned Behavior Through
the Theory of Planned Behavior (Azjen, 1991), Connelly et al. (2002) described that
environmental attitude can play a heavy role in environmental behavior within the field
of river restorations in the U.S. In their explanation, the socioeconomic differences
between people were not as strong of predictors as environmental attitude when it came
to behaving to support riverine restoration (Connelly et al., 2002). Additionally, Hines et
al. (1987) meta-analysis reported that there was a positive, but weak relationship between
those with strong pro-environmental attitude and engaging in pro-environmental
behaviors being more likely than those with a lower pro-environmental attitude.
Environmental attitude is incorporated into much of the literature on the social
dimensions of natural resources, but literature regarding these theories with dam
removals is more limited (Tilt et al., 2009; Hammersley et al., 2018). Many studies have

42
delved into the relationship between socioeconomic status and environmental behavior
with varying results (Jones et al., 1999; Solecki, 1998). One study examined the effects of
socioeconomic factors in dam removals and found that the socioeconomic factors were
much poorer predictors of pro-environmental behavior (i.e., willingness to pay for
riverine restorations) compared to environmental attitude (Connelly et al., 2002). These
findings pertain more closely to this study than do other examinations of environmental
attitude because it lies within the riverine restoration subfield of ecological restorations.
Some suggest that those differences may not be as good of predictors of their proenvironmental behavior as environmental attitude (Connelly et al., 2002), while others
concluded that the social context of a restoration is equally as important as the ecological
context (Tunstall et al., 2000).
Despite varied results on the predictability and effect of environmental attitude,
this social dimension is found in a wide array of studies and investigations, for all reasons
mentioned it will be included in this research as well. Analyzing the public comment
letters will help to show if this dimension is present in the testimonies of participants in
the ERER process. This information will be valuable for future inquiries on public
participation in dam removal processes as to whether it is verbalized in testimonies or is
only found with additional surveys and other research methods.
Place Attachment. Understanding place attachment can help land managers make
natural resource decisions based on the local community’s deep-rooted values held about
a landscape. One of the primary challenges for moving a dam removal through the entire
process is opposition from local stakeholders and entities, a problem that played out
surrounding the Elwha River dam removals as well (Blumm & Erickson, 2012). It is
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important to remember that many of the dams across the United States have been present
on the landscape for decades or even centuries (NID, 2021), and some people have
become fond of the dammed landscape (Fox, Magilligan, & Sneddon, 2016; Sherren et
al., 2016) while others hold an attachment to an undammed landscape (Tegethoff, 2021).
In other riverine restorations, place attachment led to the abandonment of a dam removal
project (Fox, Magilligan, & Sneddon, 2016). Place attachment to both a reservoir and a
free-flowing river could explain why a dam removal was supported and people’s attitude
toward the removal ex-post the removal and could whether or not the dam removal will
be accepted as a social success in the SES (Fox, Magilligan, & Sneddon, 2016; Fox et al.,
2017).
The foundations of place attachment lie in Bowlby’s (1969) theory of attachment,
although this was focused on an attachment to people, not places. The extension of the
theory of attachment branched out to include attachment to a place did not come until
much later (Giuliani, 2003). Place attachment has had a variety of ways to measure its
dimensions, the ones that this study focuses on are the two validated in Williams and
Vaske’s (2003) study: place dependence and place identity. This conceptualization is
rather narrow as compared to other models of place attachment that focus on the
relationships between the community, family, and friends (Raymond et al., 2010). These
relationships will be measured in other dimensions.
Place dependence, the first of two dimensions in this study’s focus on place
attachment, is defined as the functional relationship between a person and an area
(Stokols & Shumaker, 1981). Place dependence is reliant upon an ongoing relationship
with a certain area (Williams & Vaske, 2003). The second dimension that will be
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examined is place identity. Place identity is the emotional attachment of a person to an
area and the symbolic meaning of that area that gives someone a meaning and purpose to
life (Shamai, 1991; Giuliani & Feldman, 1993). Similar to place dependence, place
identity is something that forms over time and repeated visits to an area (Giuliani &
Feldman, 1993). An important piece of these two dimensions is the importance of
recreational visits and uses that begin the development of these two pieces of place
attachment (Williams & Vaske, 2003).
Place attachment plays an important role in the social dimensions of dam
removals. Place attachment revolves around the time spent in an area and the functional
and relational relationships between the community and that area (Williams & Vaske,
2003). An important note in this topic is that both temporal and spatial scales exist within
place attachment. Fox, Magilligan, and Sneddon (2016) highlighted the importance of
temporal scales by reflecting on how historical context of an area can help explain
people’s attachment to place, especially in areas where the dammed landscape has been
there for centuries. Additionally, place attachment occurs at an individual level, but the
effect of that place attachment is amplified when it is shared at a community level; a
community-wide held place attachment can result in the stalling and prevention of dam
removal restoration plans (Alam, 2011; Fox, Magilligan, & Sneddon, 2016).
Regarding the functional component of place attachment, the Elwha River is
home to recreational rafting companies and is home to an avid fishing community, not to
mention much of the Elwha River being delineated inside Olympic National Park
(Chaffin & Gosnell, 2017; Cho, 2011). Regarding functional and emotional attachment,
the Lower Elwha Klallam Tribe has historically been in intimate contact with the Elwha
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River prior to European settlement and very dependent on the Elwha River for resources
(LEKT, 2021). This resulted in the Tribe’s adamant opposition to the Elwha and Glines
Canyon Dams and the dams’ effect on their way of life (Winter & Crain, 2008).
Half of place attachment’s definition is an emotional attachment; this emotional
attachment presumably could drive people to participate in the restoration process.
Additionally, the dependence on the area for resources and industry is likely to be another
driver of participation in the ERER process. This study will be looking for evidence of
place attachment in the public comment letters of the Elwha River dam removals because
it is a physically and emotionally charged dimension that could drive people to
participate in the restoration process.
Connectedness to Nature. Ecological restorations generally require a generous
level of supportive behavior from the local community to be successful in both the
ecological and social realms of a SES. Both ecologists (Leopold, 1946; Orr, 1994;
Whitburn et al., 2020) and psychoecologists (Arendt & Matthes, 2016; Greene, 2009;
Perrin & Benassi, 2009; Roszak, 2001; Roszak et al., 1995) have agreed that
connectedness to nature can influence ecological behaviors (Mayer & Frantz, 2004) such
as participating in an ecological restoration. Mayer and Frantz (2004, p. 504) define
connectedness to nature as an “individuals’ experiential sense of oneness with the natural
world.”
The connection to nature field of study can be traced back to Wilson’s (1984)
writings on biophilia, the need for connection and affiliation with other living things.
This led to the development of the biophilia hypothesis (Kellert & Wilson, 1993) which
attempts to draw the connection between humans and their connection to the natural
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environment. This rationale for this hypothesis is that humans have spent the majority of
their evolutionary timeline in closer proximity to nature than we do now, such as living in
cities, and it is not probable that we have eliminated all the value of nature innate in our
biology (Kellert & Wilson, 1993; Nisbet et al., 2008). Hines et al. (1987-1987) metaanalysis of 128 studies focused on environmental responsible behavior found that
attitude, knowledge, skill, and personality were predictors of this type of behavior. Nisbet
et al. (2008) suggest that the differences described could be explained by nature
relatedness, a concept that developed from the foundations of nature connectedness.
For the purposes of understanding local community’s connection with the
previously dammed landscape, this study builds on concepts in Mayer and Frantz’s
(2004) Connectedness to Nature Scale (CNS) because it accurately gathers the desired
information regarding people’s relationship with the landscape. The CNS brings in
aspects of the new environmental paradigm (NEP, Dunlap et al., 2000), the inclusion of
nature in self (INS, Schultz, 2001), and the implicit associations test (IAT, Greenwald et
al., 1998), which are all measures of different aspects of people’s psychological and
emotional connections to the environment (Mayer & Frantz, 2004). Tam (2013)
compared the multitude of metrics used to measure connectivity or connection with
nature and found many similarities between Mayer and Frantz’s (2004) connection with
nature and Dutcher et al. (2007) connectivity with nature. Dutcher et al. (2007) build their
conceptualization of connectivity with nature from the same foundation (Wilson, 1984)
that produced Mayer and Frantz’s (2004) CNS. Furthermore, Dutcher et al. (2007) define
connection with nature as the understanding of people and nature as being part of the
same community.
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Previous studies have reported that connectedness to nature, “an individual’s
feelings [both emotionally and cognitively] regarding connections with nature and
belonginess with nature” (Geng et al., 2015, p. 2) both coincide with and is a strong
predictor of environmental attitude (Capaldi et al., 2014; Geng et al. 2015). Connection
with nature has been described as making people or empathetic and caring to the
environment, and therefore influencing participation in environmentally responsible
behaviors (Dutcher et al., 2007). Connectedness to nature is heavily intertwined with
other metrics to be examined in this study and provides a more complete understanding
of those affected by the dam removals and their relationship to nature.
Connection to nature is in what one could consider to be a ‘chicken or the egg’
debacle. It has been suggested that participation in ecological restorations can lead to an
increase in one’s connection to nature (Breed et al., 2020; Furness, 2021; Higgs, 2003;
Jordan, 2003). Much research has also shown that emotional attachment leads to
increased participation (Reed, 2008; Reed et al., 2018). In the existing body of literature
there has not yet been a direct connection drawn between connection to nature to its
effect on ecological restoration, nor in the realm of dam removals. It has been reported
that Indigenous people and their connection to nature are not as heavily valued or
weighted in ecological restorations (Breed et al., 2020), which encapsulates earlier
discussions on political ecology and environmental justice.
In the Elwha River dam removals, the voice of the Native Americans was at the
forefront for the calls for the removal of the Glines Canyon and Elwha Dams (Tegethoff,
2021; Winter & Crain, 2008). It would be remised to not account for the communities’
connection to nature, especially those that have been historically discounted in this
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connection, when analyzing the sentiments of those who participated in the dam removal
process. Connection to nature is important to understand in the context of dam removals
because some individuals could feel that connection to a free-flowing river and others
could feel that to a dammed landscape. Until this research, it has remained unknown how
or if this social dimension is present in present in public participation of dam removals.
Sense of Community. Dam removals are highly polarized issues and are rarely
ever without conflict, depending on the stance of a local community, a dam removal
could be halted or expedited. Also, when a community acts together the effect of their
participation and other social dimensions is amplified. Alternatively, the sense of
community can socially hold together a community after major ecological restoration,
which is why sense of community must be examined when looking at major changes to a
social-ecological system. Sense of community can be defined as “a feeling that members
have of belonging, a feeling that members matter to one another and to the group, and a
shared faith that members’ needs will be met through their commitment to be together”
(McMillan & Chavis, 1986, p. 9).
Early work on sense of community focused on the neighborhood organizational
level, not entire cities, but parts of them (Doolittle & MacDonald, 1978). The field then
branched into the psychological sense of community constrained to what was felt within
an individual, similar to the idea of belonging (Glynn, 1981). These two different
conceptualizations of sense of community began to be intertwined in Gusfield’s (1975)
description of the two definitions of ‘community.’ One aspect of ‘community’ being the
spatial aspect of community as in a neighborhood, town, or city and the second side of
‘community’ referring to the relations between people regardless of location (Gusfield,

49
1975; McMillan & Chavis, 1986). The foundations for the conceptualization that this
study will follow is grounded in McMillan and Chavis’ (1986, p. 9) definition, quoted
previously. This conceptualization consists of four parts: membership – being the feeling
of belonging or a shared sense of relatedness; influence – the feeling that an individual
matters to the group and the group matters to the individuals; recruitment – meaning the
integration and fulfillment of needs as a result of being part of the group; and shared
emotional connection – the belief that members have and will share a common history or
life experiences.
The results of McMillan and Chavis’ (1986) study led to the application and
evaluation of their conceptualization across many different fields, not solely focused in
psychology (Peterson et al., 2008). In many cases the four components of membership,
influence, recruitment, and emotional connection all were incorporated into later models
and assessments (Cantilon et al., 2003; McMillan & Chavis, 1986; Nowell & Boyd,
2014; Peterson et al., 2008; Treitler et al., 2018). The understanding and measuring of
sense of community provides a snapshot of the social tensions and community cohesion
within a designated community (Artemov et al., 2017; Buckner, 1988; Kirchherr &
Charles, 2016). When examining a population that experienced a disturbance or major
change in the social-ecological system, it is important to understand the effects on
community level social interactions (Tilt et al., 2009).
Sense of community has not been explicitly measured in the dam removal
subfield of ecological restorations. However, sense of community has been measured to
compare the social impacts of decision-making and management on multiple different
sites (Pendola & Gen, 2008; Rogers & Sukolratanametee, 2009). Furthermore, as
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mentioned previously, public participation is an integral part of natural resource
management (Colding & Barthel, 2019) water resource management (Harris et al., 2012),
ecological restoration (Reed, 2008), and, more specifically, dam removal (Curry et al.,
2020) and a meta-analysis of participation and sense of community reported a moderate
association of higher levels of public participation with higher sense of community levels
(Talò et al., 2014). Sense of community and its effect on public participation is
mentioned in the ecological restorations and remediations of Superfund sites (Kiessling et
al., 2021).
Sense of community also ties in with other social dimensions being examined in
this study such as place attachment. The understanding of the community relations within
an area of interest alone is a valuable aspect of ecological restorations and is a topic of
interest that is measured in other instances of place attachment (Raymond et al., 2010).
Based on the literature surrounding sense of community and its ties to place attachment
and participation, it is a social dimension that must be investigated when examining
public participation with the ERER process.
Conclusion
The social dimensions of a dam removal are crucial to the wholistic success of an
ecological restoration. This issue is particularly important because dam removal is
becoming a more common restoration and management approach to water-resource
management as the dam infrastructure across the U.S. is coming to a critical juncture.
The impacts of these decisions contain a myriad of both environmental and social effects,
many of the later have yet to be examined to such a depth as the former. The economic
and cultural impacts of large-scale hydroelectric dam removals have been examined, but
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the social effects on the interpersonal and human dimensions have not received such
attention. Social dimensions of dam removals affect the outcomes for the local
communities; but how they are expressed in participation and engagement with the
restoration process is unknown. This literature review explored five factors (restoration
attitude, environmental attitude, place attachment, connectedness to nature, and sense of
community) that affect ecological restorations and therefore offer a connection to how
these factors might affect and be present in the public participation of dam removals.
Understanding these factors can help to direct future restoration efforts as to how these
dimensions should be addressed throughout the process and maximize the social success
of a dam removal.
Overarching Study Question
This study aimed to explore the social dimensions expressed within public
participation in the restoration process of a large-scale hydroelectric dam. The
overarching study question is: How are the social dimensions of restoration attitude,
environmental attitude, place attachment, connectedness to nature and sense of
community expressed within the public comment letters received during the Elwha River
Ecosystem Restoration?
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CHAPTER 3 – Methods
Overview
This study made use of a qualitative content analysis studying the 564 public
comment letters from individuals sent to the National Park Service in response to the
1994 Draft Environmental Impact Statement for the Elwha River Ecosystem Recovery.
This research specifically utilizes qualitative methods to understand personal attitudes,
concerns, and sentiments of those who participated in the river restoration process. By
focusing on qualitative rather than quantitative research methods and data this research
looks to better understand the human experience and the meanings people constructed
from that experience (Bogdan & Biklen, 1998, p. 38).
Rationale for Qualitative Design
This research explores how people expressed their concerns or support of the
Elwha River Ecosystem Recovery, and qualitative designs are better suited for this style
of inquiry (Merriam & Tisdell, 2016). Qualitative research allows for the analysis of
people’s written word, as well as their spoken words or observed behaviors (Bogdan &
Taylor, 1975). Additionally, qualitative research is able to study a phenomenon from the
perspective of an individual and that individual’s perception of their reality (Hatch, 2002,
p. 7). A path to better understanding the social dimension of participation with dam
removals, is through analyzing people’s testimonies written to the National Park Service.
The data used in this study is solely written text; qualitative methods are best employed
for analyzing this type of data because qualitative methods allow for in-depth analysis of
intentions and perspectives of individuals (Hatch, 2002; Mitchell & Schmitz, 2021).
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Additionally, qualitative data allows researchers to find or discover themes within
people’s words and actions (Hatch, 2002). Correspondingly, the Final Environmental
Impact Statement of the Elwha River Ecosystem Recovery (NPS, 1995) includes written
comment letters readily available to be analyzed for themes, patterns, and to be connected
to other theories.
Hatch (2002) describes a post-positivist as a researcher who is interested in
capturing the perspective of the participant but doing so in a disciplined manner as to
maintain objectivity. Because the post-positivist paradigm focuses on a contextdependent, discipled analysis of the data, it lends itself well to be paired with written
testimonies without the possibility of further observation or interactions (Cooper, 1997).
Many other qualitative research paradigms require interaction between researcher and
subject, but a post-positivist approach does not (Cooper, 1997; Hatch, 2002). To align
with the postpositivist paradigm, the content analysis will be driven by a codebook that
explicitly describes what is included and excluded from the social dimensions of focus in
this research.
Content analysis is a methodological tool that allows a researcher to sift through
large amounts of written, audio, or visual data to study the emergent trends and similar
patterns within the data (Stemler, 2015). It is a systematical reading of text, images, or
other media that should be viewed as representations of individual expressions
(Krippendoff, 2004). This systematical analysis ensures that all data is given equal
treatment and allows the researcher to view the data within their own social-scientific
constructs, further enhancing the analysis (Krippendoff, 1989). The most common type of
data used in a content analysis methodology is written text (Stemler, 2015). This study
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will be focused around analyzing text and this conceptualization of content analysis is
accurately summarized by Cavanaugh (1997) as an adaptable method to analyze textual
data.
Content analysis was originally used to analyze hymns, political speeches, and
magazine articles in the 19th century (Harwood & Gary, 2002). One of the earliest types
of content analysis form the early 1900s was known as quantitative newspaper analysis
(Krippendoff, 2004). Quantitative newspaper analysis in part consisted of physical
measured the amount of space in a newspaper that was used to cover certain news topics
(Krippendoff, 2004; Street, 1909). From quantitative newspaper analysis came the early
beginnings of modern content analysis with the introduction of using this technique to
analyze public opinion (Krippendoff, 2004). Analyzing public opinion through
documentation gave content analysis “evaluative dimensions” (Krippendoff, 2004, p. 7)
and began the categorization of data by attributes such as favorable-unfavorable. The
currently understood umbrella term ‘content analysis,’ first appeared in a synopsis of
research on the subject 1948, and since then has continued to cover the growing
methodology (Berelson, 1952).
Content analysis as a methodological tool has largely been focused on
communications, nursing, business strategy, and education, but its use has continued to
grow in other social science fields (Berelson, 1952; Elo & Kyngäs, 2008; García-Meca &
Matínez, 2005; Kazdin, 1980; Stemler, 2015). It can contain a myriad of classifications
and subcategories, but all follow a six-step structure, similar to the scientific method, as
laid out by Krippendoff (1989). Content analyses with a researcher defining the context
of their question, followed by defining a sampling unit, then going on to take samples,
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and after the samples are taken, the coding process begins (Krippendoff, 1989). The
coding process is crucial to content analyses because it defines the categorization of the
data according to the researcher’s question. Then inferences are drawn from the analysis
from which the theories and conclusions are drawn (Krippendoff, 1989). Lastly, the
content analysis must provide some sort of validation, in which the researcher solidifies
the theories, context, or data of the analysis (Krippendoff, 1989).
Content analysis can be quantitative/mechanistic, qualitative/interpretive, or a
mixed-methods approach dependent upon the researcher’s interest (Beck et al., 2010).
Additionally, the coding process, which is the cornerstone of content analyses, can be
separated into two categories: inductive and deductive coding (Elo & Kyngäs, 2008).
Both of these coding methods are designed to make sense of the data as a whole;
inductive coding does this by delineating categories throughout the analysis and
deductive coding creates these categories prior to coding (Elo & Kyngäs, 2008).
Inductive coding is best used when looking for patterns in the data that may not be
obvious through the review of all pertinent literature, the categories and classifications of
analysis are constructed by grouping alike data under a common theme (Elo & Kyngäs,
2008). Alternatively, deductive coding is best suited when the researcher has distinct
categories and classifications from previous inquiries, models, hypotheses that are based
in either theories or are outlined in a literature review (Elo & Kyngäs, 2008;
Sandelowski, 1998).
This study follows Hsieh & Shannon’s (2005) definition of a directed approach
within the content analysis. This approach is designed for situations where the researcher
is looking to build on preexisting research on a subject that could benefit from further
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explanation, quite similar to deductive coding (Hsieh & Shannon, 2005; Potter & LevineDonnerstein, 1999). Potter & Levine-Dotterstein (1999) outline a directed content
analysis approach as using the literature to identify key concepts or factors to create the
initial coding groups. Due to the nature of this research project and the social dimensions
literature, a directed content analysis approach was selected to examine the social
dimensions.
This study focuses on using a qualitative approach to analyze the data, because
qualitative content analyses can focus on the interpretation of what messages and
sentiments the data are portraying as opposed to a count of certain words in the data.
Beck et al. (2010) states that understanding meaning from written text is much more
productive when the analysis is approached with an interpretive approach to each social
dimension rather than a mechanistic assumption of meaning. Quantitative approaches to
content analysis are good to see what individuals are commenting about and inferring
their relative importance (Unerman, 2000). Because the research question at hand focuses
on an understanding of how messages of place attachment and sense of community are
being portrayed in written testimony, it requires an interpretive, or qualitative, approach
to be answered.
Researcher Positioning
My initial interests in this topic stemmed from outdoor recreation. As a kayaker,
low-head dams pose very dangerous situations for any kayaker or swimmer that gets
stuck in the recirculation below them. On the Big Blue River in Nebraska there is a
former hydroelectric dam that was breached in 2004 and created a fun river feature to
enjoy kayaking. Additionally, the Charles City Whitewater Park and the Manchester
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Whitewater Park are both playgrounds for watersports that were created by the removal
and modification of low-head dams. These experiences have been influential in my view
of dams and the possibilities of their removal. These experiences may bias my qualitative
research to be geared more towards dam removal as opposed to dam modification or
other restoration efforts. The social dimensions selected for this study may not have been
selected by other researchers who do not share a recreation-based bias, despite being
present in previous literature.
Study Design
This study follows a case study approach and examines the events leading up to
and surrounding a specific event as described by Creswell (1998). This research will be
following the qualitative content analysis structure described in Krippendoff (1989) to
describe themes of social dimensions found in public comment letters sent in response to
the ERER Draft EIS. A directed coding content analysis will be employed to analyze the
individual comment letter submissions for social dimensions of restoration attitude, place
attachment, sense of community, and connectedness to nature. This content analysis will
make use of a computer-aided qualitative data analysis (CAQDAS) to code the individual
comment letters for the previously mentioned social dimensions as found throughout the
literature review. Thus, this research was not considered human subject research and IRB
was not necessary (Appendix A).
Data Collection Process
The individual comment letters used for this study were gathered from a publicly
available, digitized copy of the Elwha River Ecosystem Restoration Final Environmental
Impact Statement. The names of the respondents, contact information, and specific phone
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numbers included in the comment letters were omitted and will not be used in this
research, as they provide no pertinent information. There were no prompts for the
respondents, only that the project was open to public comment. Therefore, all of the
submissions were done willfully and for reasons specific to each person. No additional
interviews, inquiries, or submissions will be utilized for the purposes of this study, as this
research is focused on the public participation in this restoration process. A total of 615
comment letters were sent into the Department of Interior in response to the Elwha River
Ecosystem Recovery Draft Environmental Impact Statement. All comment letters were
sorted by the entity that sent the letter into four categories: public agencies and tribal
governments, special interest groups, businesses, and individuals. This study only uses
the 564 individual comment letters, and none from the three other categories.
These comment letters were both typed and handwritten, two of which were
illegible and were omitted from analyzation resulting in 562 comment letters to be
analyzed in this study. All comment letters were transcribed to a digital text document for
analysis using NVivo’s CAQDAS software. Each comment letter was given a number as
an identifier, this research is not interested in the specific identities of those involved. All
legible documents were compiled into a single file for analysis with labels and page
breaks between each separate letter. Cleaning of the transcriptions of the comment letters
into digital text was carefully reviewed by the primary researcher for any typos or
illegible words and phrases. Any words that were unable to be deciphered were omitted
and demarcated with a dashed line in the transcription. Because this information is openly
available to the public, no further security measures were taken to protect the data, as
there is no confidentiality to be protected.
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Data Analysis
This study employed the generally used seven-step process for a content analysis
as outlined by Hsieh & Shannon (2005): 1) formulate the research questions to be
answered, 2) select the sample to be analyzed, 3) define the categories to be applied, 4)
outline the coding process and the coder training, 5) implement the coding process, 6)
determine trustworthiness, and 7) analyze the results of the coding process (Kaid, 1989).
This study used a directed content analysis inclusive of deductive coding to analyze the
data.
Data analysis began after transcription of all of the comment letters to digital text
was finalized. Transcripts were reviewed for accuracy by the primary researcher. Any
flawed transcripts such as two illegible handwritten letters unable to be transcribed were
removed from the sample. All data was gathered on the same digital document for
analysis. All comment letters were thoroughly vetted using the codebook (Appendix B)
for any social dimensions present in the written testimonies and lends itself to a more
wholistic and complete analysis of the public participation in this restoration process.
Validation in content analyses is essential for the study to be considered and
applied outside of the research (Potter & Levine-Donnnerstein, 1999). Without being
based in theory and validated, the content analysis has no footing to make an argument of
applicability to other situations (Krippendoff, 1989; Potter & Levine-Donnerstein, 1999).
A key to the trustworthiness and validation of a content analysis study is a proper coding
scheme (Folger et al., 1984; Hsieh & Shannon, 2005).
The validation for this deductive content analysis followed a two-step process
similar to that defined by Potter & Levine-Donnerstein (1999). First the coding scheme
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must be developed that lays out definitions of the social dimensions and coding rules
guided by theory (Potter & Levine-Donnerstein, 1999). This study used a codebook
(Appendix B) based on definitions of social dimensions found in the literature to dictate
coding rules. Secondly, the researcher compares the coding decisions made in their study
against a standard, which can be the external validation of an expert (Potter & LevineDonnerstein, 1999; Weber, 1990). This study employed an expert in qualitative analysis
to review the coding to determine accuracy by the primary researcher.
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CHAPTER 4 – Results and Findings
Introduction
This chapter contains findings that are a result of 564 comment letters submitted
to the Department of Interior and the National Park Service during the public comment
period of the draft environmental impact statement for the Elwha River Ecosystem
Recovery. Each comment letter sent to the Department of Interior and National Parks
Service is a unique and individual act of public participation in the dam removal process.
The findings of this chapter are the result of an analysis on participation in river
restorations by means of dam removals.
The qualitative coding of these public comment letters allows for an examination
of prevalent social dimensions within the context of a riverine restoration. This research
gives insight into the social contexts of restorations by documenting how people voice
their priorities, concerns, and sentiments within their participation regarding two dam
removals. These comment letters were coded for social dimensions of restoration attitude,
environmental attitude, place attachment, connectedness to nature, sense of community,
and economic concerns.
Social Dimensions
Several social dimensions of ecological restoration were examined in this study,
those being restoration and environmental attitude, place attachment, connectedness to
nature, and sense of community as well as economics. Table 1 outlines the social
dimensions and subdimensions that were coded. A detailed description of the social
dimension and its coding followings below. The five social dimensions are the focus of
this study, but it would be a remise to ignore the participation and content which contains
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concerns and testimonies based around the economic situation of the Elwha River dams
removal. Additionally, the economic situation of ecological restoration has been the focus
of much of the literature surrounding the social half of the SES. This study is focused on
the intra- and interpersonal social dimensions surrounding dam removals and not on the
economics, as that has been well vetted by other authors on the subject.
Although this study is focused on qualitative methods, Figure 1 provides a
visualization of the social dimensions and the number of coded references throughout all
submitted comment letters. This provides an understanding of the quantity at which these
social dimensions were found. The abbreviated titles on the horizontal axis of Figure 1
correspond with the order the social dimensions and subdimensions were listed in Table
1.
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Figure 1. Number of Coding References for each Social Dimension
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An important note regarding Figure 1 is that a single letter could be coded to
contain any combination or amount of each social dimension or subdimension, only
strong, moderate, and weak restoration attitude were mutually exclusive.
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Table 1. Summary of Social Dimensions
Number of Coding

Social Dimension

Subdimension

Restoration Attitude (RA)

Strong

456

Moderate

41

Weak

40

Negative

65

Total

567

Limits to Growth

11

Balance of Nature

115

Anti-Exceptionalism

52

Ecological Catastrophe

86

Total

264

Place Dependence

60

Place Identity

75

Total

135

Environmental Attitude (EA)

Place Attachment (PA)

Connectedness to Nature (NC)
Sense of Community (SoC)

Economics (ECON)

References

37
Membership

42

Influence

2

Recruitment

4

Shared Emotions

137

Total

185
393

Restoration Attitude
Restoration attitude was the one social dimension in this study that had a focus on
the directionality and magnitude expressed in the public commentary, some declared
outright support and others decried the National Park Service for even considering the
removal of the dams. Many participants shared their restoration attitude by saying dam
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removals were “the only way to fully restore the Elwha River.” A minority of other
participants pleaded the opposite direction to “leave the dams alone” and to “relicense the
dams.” Because restoration attitude is central to this study of participation within the
context ecological restoration of the Elwha River. Table 2 highlights this social
dimension and its subdimensions. Table 2 displays the breakdown of the restoration
attitude coding. The solid fill of each column shows the total number of letters that
contained this social dimension, and the patterned fill shows the total number of coded
references. For some restoration attitudes there were multiple coded references within a
single comment letter, while others rarely had multiple coded references within a single
letter.
Table 2. Summary of Restoration Attitude
Subdimension
Strong
Moderate
Weak
Negative
N/A

Number of Letters
434
39
33
34
22

1.1: Strong Restoration Attitude. Positive attitude toward river restoration through
dam removal came in varied degrees of support, those coded as ‘strong’ contained a
significant amount of supporting evidence to show that the respondent strongly supported
dam removals. A prominent example of a strong restoration attitude as expressed by a
participant was, “I can’t let this chance go by to tell you how strongly I feel about
supporting the removal of the evil dam that is hindering the flow of the Elwha River for
our precious salmon” followed by more explanation on their eagerness to see the dam
removed. Other participants showed their restoration attitude by bringing in other social
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dimensions to support their stance on the removal of the dams, for instance bringing in
the economic benefits of the dam removals and the shared community consensus about
the removals.
1.2: Moderate Restoration Attitude. Some examples of restoration attitude found
in the public testimonies were simply a statement of support for the removals and how
they would benefit the environment. This attitude had a positive directionality but lacked
substantiative commentary to support that stance. Participant statements that were coded
moderate resembled statements similar to, “I support the removal of the dams on the
Elwha River.” These statements still involved positive attitude toward the restoration of
the Elwha River by removing the dams, only they lacked supporting statements.
1.3: Weak Restoration Attitude. An attitude that was not in favor of removing the
dams but were in support of some type of ecological restoration on the Elwha River such
as increasing fish populations through restoration activities like building fish ladders
were coded as weak restoration attitude. The commentors that demonstrated this level of
restoration attitude still favored restoration to some extent, which holds true towards a
positive directionality for their restoration attitude. Only they did not support the removal
of the dams as a method of restoration, which is why the magnitude is designated as
weak. Participants generally mentioned that the dams should be relicensed, but some
improvement to the environment and habitat is necessary as exemplified by a participant
as quoted below:
I agree that building the dams years ago was wrong; yet, at the same time, I feel
tearing them out at this time is a greater error. A compromise needs to be madeone which will help the fish population without destroying the human population
of the area… Let’s try fish ladders and other creative ways to entice the fish back
without ripping out the dams.
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1.4: Negative Restoration Attitude. Not all participants had a positive restoration
attitude. Some commentors wrote to “leave the dams be” and did not promote any further
restoration activity to the area. Negative restoration attitude toward dam removal was
interpreted as opposition to the removal of the Elwha and Glines Canyon Dams and
furthermore did not support or express any ideas of partial restoration of the Elwha River.
This restoration attitude can be summarized in short by the following quote from a
commentor “These dams are in place—let’s leave them there and get the clean power that
they produce.” In this quote, there is an allusion to maintaining the status quo, which is
found in many of the commentors with a negative restoration attitude toward dam
removal. Although, it was not coded in such a manner, there is some magnitude to this
negative restoration attitude as there was in the positive direction. The previous quote
would possibly be considered a moderate or weak negative attitude, while the following
quote might be more representative of a strong negative restoration attitude toward dam
removal:
[The proposal] was a farce and a complete waste of time and money. I am
sending this to you to be sure that someone other than the National Park Service
will know how we the people feel about this boondoggle…. Let’s show some
common sense for a change and save our clean cheap power plants, beautiful
lakes and recreation areas and God only knows how many millions of dollars.
Relicense the dams now!
A similar amount of frustration, opposition, and adverse attitude toward the proposed
restoration of the Elwha River through dam removal was echoed by this commentor:
The removal of the two dams on the Elwha River would probably be the most
counter-productive, expensive boondoggle ever foisted upon us taxpayers and our
children.
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Environmental Attitude
Environmental attitude describes a person’s pro-environmental orientation
(Dunlap et al., 2000). This conceptualization, and its coding, was broken into four
subdimensions as shown in Table 1. Unlike restoration attitude, the coding of
environmental attitude was associated specifically with a pro-environmental
directionality. Additionally, environmental attitude engulfs an individual’s broader
perspective on the environment and their role regarding it, as opposed to restoration
attitude which is specific to the ecological restoration of the environment. An important
consideration is that the two are not mutually exclusive by definition.
2.1: Reality of Limits to Growth. This subdimension includes comments that show
a reflection of the participant’s understanding that the growth of humanity and its
civilizations are limited by the planet’s natural resources. As Table 1 suggests, this
subdimension had far less letters coded than others. Although, one finding not
represented in Table 1 is that none of the letters coded for this subdimension were also
coded for negative restoration attitude. Many of the participants whose letters contained
evidence of this understanding of limits to growth also presented concerns over the
“anticipated growth in the human population in the region” and the subsequent “greater
demands on the environment.” These commentors expressed concern over the stress that
the current and anticipated population size of the area would put on both power supply
and the diminished fisheries in the area at that time. One participant provides an example
of their understanding on the reality of limits to growth regarding salmon runs and natural
resources near the Elwha River in the following statement:
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These dams were built in the days when men saw no end to the wealth of
resources in the Northwest. We now see the folly of such thinking.
2.2: Fragility of Nature’s Balance. Fragility of nature’s balance included
comments that showed evidence of a participant’s idea that the natural environment has a
balance or homeostasis that can be disrupted through human activities. This was the most
coded subdimension of environmental attitude and contained a variety of perspectives.
Participants that recognized this balance of nature often cited how the implementation of
the dams caused the “degradation” of the Elwha River, “destroyed ecosystems,” and
“wreaked havoc on a beautiful, pristine area.” Unsurprisingly, the comment letters which
contained an attitude similar to this also were found to have either a moderate or strong
restoration attitude. These participants also wrote how the restoration of the Elwha River
through dam removals would correct the disruption in the balance of nature, as put by this
commentor:
The dismantling and subsequent removal of the Elwha and Glines Canyon Dams
provide an unprecedented environmental opportunity to restore the ecological and
connective integrity of the Elwha River.
Alternatively, participants who often exhibited weak or negative restoration
attitude also argued for this balance of nature that would be disturbed if any action was
taken to the dammed ecosystems. The following quote explicitly demonstrates this
subdimension within the context of a letter coded for a weak restoration attitude.
Since their building and the filling of the lakes behind them, these have resulted a
new balance of nature with fish in the lakes and swans and other birds around the
lake.
2.3: Rejection of Exceptionalism. Comments coded for this rejection of
exceptionalism include any references to the denouncement of the idea that humans
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operate separately from the rest of nature, in other words, that humans are not any more
exceptional than other life. Comments reflective of this subdimension often alluded to the
role of humans regarding the environment. An interesting finding is that many of the
participants that provided examples for this subdimension of environmental attitude
looked at the dam removals as a chance to counteract the exceptional act of building a
dam on a river. These participants referred to the dam removals as a “great opportunity to
right a great wrong deed to fish and all life in this region since the Elwha and Glines
dams were built.” Rejection of exceptionalism was primarily found in letters that were
also coded with positive restoration attitude, although not explicitly. One participant, with
a strong restoration attitude, reflected on what drives humans to have this idea of
exceptionality among nature and why they believe the dams should be removed, as
provided below:
The only way to explain this negligence is to convict human beings as creatures of
greed and selfishness … Humans constantly try to play “god” without ever
realizing that nature cannot be recreated by our technology.
2.4: Possibility of Ecological Catastrophe. This subdimension was found in both
letters of support and opposition for the dam removals, making it the second-most
referenced subdimension of environmental attitude. Letters exhibiting possibility of
ecological catastrophe included references to future or ongoing environmental
catastrophes partially or wholly attributable to anthropogenic causes or forces.
Participants with weak or negative restoration attitude consistently cited the destruction
of Lake Mills and Lake Aldwell, above the Glines Canyon and Elwha Dams, as the
possible ecological catastrophe. Participants sharing this message reinforced that this was

71
the destruction of two ecosystems that had grown around the reservoir, the following
quote is an illustration of what these statements reflected:
The lakes formed on the Elwha River have evolved their own ecosystems.
Examples are Trumpeter swans, and a host of other waterfowl and mammals such
as beaver, otter, mink, and many others. Removal of the dams will destroy this
existing system.
For those with moderate and strong restoration attitude, the ecological catastrophe
was framed as the local extinction of salmon from the Elwha River and potentially the
Olympic Peninsula. Participants framing the ecological crisis around the salmon runs
neglected to elaborate on the replacement of two lake ecosystems with a free-flowing
river ecosystem. One participant even went as far to say that the entire environment
around the Olympic Peninsula is in danger, their comment went as follows:
The Northwest ecosystems have been decimated by unbelievably rampant
clearcutting. Our salmon are gone, the wildlife are almost gone and the entire
natural world in the Pacific Northwest is collapsing. If we don’t turn it around
now, it will all be lost forever.
Place Attachment
The conceptualization of place attachment in this study is composed of the
physical dependence on an area for industry, health, or recreation, and the emotional or
spiritual connection with a place. The coding of place attachment followed suit,
commentors’ statements were coded as either place dependence - the physical
dependence on an area, or place identity - the emotional or spiritual connection with a
place; both of which being considered examples of place attachment.
3.1: Place Dependence. The Elwha River was explained by many participants to
be a place that was heavily used for recreation. Participants predominantly explained
their use of the area for backpacking or fishing. Additionally, participants expressed
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concern for the LEKT, who are heavily dependent on the natural resources of the river to
sustain the health of their community. Some participants have spent most of their lives in
the area and have used it for recreation, those who did expressed this in the opening of
their letters with statements like, “In the last 52 years I have fished, hiked, and enjoyed
the complete length of the Elwha to its source.” Recreational use of the Elwha River was
a common trend among comment letters that contained some coding of place
dependence. Some citing the frequency of their visits and writing:
That two out of every three trips we take are to destinations somewhere along the
Elwha. It is exquisitely beautiful, as you must know.
Some commentors focused their thoughts on the functional dependence of people
other than themselves on the Elwha River. For example, this commentor reflects on the
dependence of the LEKT on the Elwha River for sustenance and culture:
Lower Elwha S’Klallam Tribes have historically depended on the harvest of
salmon from the river. Their spirituality and culture are based on the salmon. By
blocking the salmon runs we have destroyed their treaty right to fish.
3.2: Place Identity. Participants often cited how the Elwha River and the
restoration of the salmon runs is crucial to the “heritage” and “identity” of the
surrounding areas. Many letters containing examples of place identity included remarking
on how long the commentor had lived in the area. Place identity was not specific to
support or opposition to dam removal, participants remarked on their emotional
connection to the Elwha River area regardless of their restoration attitude. Below is an
example of one commentor with a positive restoration attitude wrote about the symbolic
importance of the area intertwined with economic reasoning:
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Restoring the Elwha is the single best opportunity to preserve salmon anywhere in
the Northwest – salmon are both a symbolic and an economic necessity for all of
us in this region.
The following is an example of place identity coming from a participant with a
negative restoration attitude:
This has become more than a battle to save our dams; it has become a battle to
save our culture and heritage – a culture and heritage that has evolved around the
Elwha and Glines Canyon Dams.
Both quotes above contain examples of an individual having an emotional connection or
giving symbolic meaning to this area beyond the physical dependence on the area.
Connectedness to Nature
Participants voiced their thoughts on the connectedness between people and the
natural environment as being a part of the same community. Comment letters contained
evidence of this connection both from an individual feeling connected to the immediate
area as well as others concerning the connection to humanity and the natural
environment. Table 3 displays the relationship between connectedness to nature and the
subdimensions of restoration attitude by pairing all the letters coded for connectedness to
nature with the restoration attitude that was coded within the same letter.
Table 3. Pairings Between Connectedness to Nature and Restoration Attitude
Restoration Attitude
Number of Paired
Subdimension
Letters
Strong
28
Moderate
2
Weak
0
Negative
1
Table 3 shows that all but one letter coded for nature connectedness was also coded with
a positively directed restoration attitude, most of which being paired with a strong
restoration attitude.
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The writer of the single comment letter that contained coding for nature
connectedness with a negative restoration attitude saw humans and their relationship with
the Elwha River and its salmon as “part of a natural cycle” in which removing the dams
would not resolve the issues. This was echoed by those on the other spectrum of
restoration attitude, with participants remarking that, “humankind is just one part of the
interdependent web of life” and that, “If [people] do not take care of the ecosystem, it
will not be able to care for [people].” Connectedness to nature had a lot to do with the
Elwha River and more specifically, salmon. Many participants shared sentiments like,
“Salmon will help us to broaden our thinking and help to make us a better people, living
in a better world.” One participant exemplified connectedness to nature in the context of
the ERER with the following quote:
With salmon present in our local world we are all better citizens because the
salmon help us understand the interconnection we all have, not only with each
other (and by extension, withal people of the entire worked), but with the physical
world around us. We understand that man is not the only living being on earth
and that we have a responsibility not only to other forms of life, but to the people
who will follow us in later generations … Salmon help us to understand this.
Sense of Community
Sense of community consists of four subdimensions that each describe a part of
the sense of community social dimension. As evident in Table 1, there were some
subdimensions among the sense of community social dimension that were coded more
than others, with shared emotional connection being coded in the most letters of all four
subdimensions. Sense of community when
5.1: Membership. Over half of the times that participants mentioned their
membership within a community there was also a shared emotional connection to that
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community. Letters coded for the mention of membership among a community often
referenced their association with a recreational group or city with opening statements
similar to, “As a member of The Mountaineers…” or “As a resident…” Nearly one in
every four letters that contained coding for negative restoration attitude also contained
coding for membership among a community, while only one in every twenty letters
coded for positive restoration attitude was also coded for membership. One commentor
highlights the perspective of a member of the Port Angeles community and the struggles
associated with that membership in the restoration process:
This is our home. We respect the wildlife and forests as much or more than those
who visit … The citizens of the North Peninsula were given very little respect or
consideration in the original process. There are many who live here, have
businesses here, and have raised their families here, who were not included in the
process up to this point.

5.2: Influence. This was the least coded subdimension or social dimension out of
all those examined in this study, being coded in only two comment letters. One
commentor elaborated how their position “as a United States citizen” gives them agency
to influence the restoration process. While the other commentor alluded to the
collaboration among the different communities of people working together on the ERER.
5.3 Recruitment. Evidence of recruitment was only found in four letters. This
subdimension refers to one’s expectation that they will receive some level of support
from their community. The participants who wrote about receiving support were clearly
stating that they wanted their concerns to be addressed, for example one commentor
writing, “local concerns must be determined and addressed,” and another explaining:
As one of the many hard-working, tax paying, fish loving, native Washington
residents… I believe my opinion should be given due regard.
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5.4 Shared Emotional Connection. Letters were coded for statements of shared
experience, sentiment, idea, or attitude among a group, which resulted in this
subdimension accounting for over 73% of all evidence of sense of community in the
letters. This social subdimension was more common among negative restoration attitude
being paired with 38% of all letters containing a negative restoration attitude,
alternatively, being paired with strong restoration attitude under 20% of the time. It is
important to refer to Table 1 for reference that there were much fewer letters coded with
negative restoration attitudes compared to strong restoration attitudes. Letters that
contained coding for a shared emotional connection and strong restoration attitude nearly
always followed a similar structure and message as this commentor:
In the case of the Elwha, there is broad local support from fishermen,
environmentalist, and others who love free-flowing rivers for removal of the dam.
The dam removal is also supported by Native American, business groups, and the
dam owners.
The salmon were a binding force among those that supported the restoration
efforts on the Elwha River. One commentor wrote, “staunch Republican supports to
liberal Democrats all want to see a complete restoration of the salmon habitat,”
highlighting the perceived “broad-based support” for the dam removals.
Participants often referenced a “vocal minority,” a group that one participant
considered a group of “old-timers,” who opposed the removal of the two dams on the
Elwha River. The respondents who opposed the removal of the Elwha and Glines Canyon
Dams had a different understanding of the situation and referred to themselves as part of
the “silent majority” who opposed the removal of the Elwha and Glines Canyon Dams. A
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sentiment shared among those who had negative or sometimes weak restoration attitude
was expressed similarly to this quote:
The “powers that be” had better come to understand that the people of the
Olympic peninsula intend to fight the push to remove these dams with every
method available to us.
Similarly, one commentor wrote, “We are damn tired of ’big brother government’
forcing projects and programs on us.” This sentiment of not wanting the government to
intervene was echoed throughout the submitted letters with statements like, “I’ve had it
up to here and I’m not going to take it anymore!” and “Please leave us alone.”
Economics
Economics was coded for any participants concerns, fears, beliefs, or attitude
about the dam removals and how they could or would affect the economic situation of the
surrounding area. As Table 1 shows, more than half of the comment letters submitted to
the ERER had some mention of the economic situation surrounding the dam removals,
this was from both those who supported and opposed the removals. Similar points were
brought up by both sides, only looking at the same action with different outcomes and
perspectives. For example, the Daishowa Paper Mill was a serious point of discord
between the support and opposition of the dam removals. Two separate commentors
supporting dam removals claimed that, “The Elwha Act also protect nearly 350 highwage jobs at the Daishowa pulp mill” and that “failure to remove the dams will likely
lead to … possible loss of several hundred jobs at the mill.” While those opposing the
removals state their worry that the loss of “cheap power” will lead to the closure of the
mill and loss of jobs.
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A further difference between those with strong restoration attitude and those with
negative restoration attitude was the attention paid to either a long-term gain or shortterm loss. Participants that showed strong or moderate restoration attitude and supported
dam removal often mentioned the creation of construction jobs at the outset of removals
as well as the potential increased revenue brought in from having robust fisheries. On the
other hand, those with negative restoration attitude, not supporting dam removals often
cited the upfront cost of restoration as being too high for “uncertain results”, one
participant expressing their thoughts accordingly, “It is dumb, dumb, dumb to spend that
much money without knowing if you can bring the fish back.”
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CHAPTER 5 – Discussion
Summary
This study used a directed qualitative content analysis methodology to explore
how social dimensions of the social dimensions are presented within public participation
in a dam removal process. Qualitative research equips the researcher to answer research
questions of “how” or “what” regarding their subject matter, as opposed to “why”
(Creswell, 1998, p. 17). Additionally, qualitative research designs are beneficial in
studies that are exploring a new topic (Creswell, 1998, p.17). Although public
participation in ecological restoration is not a new topic of research, there has not been
much research on the social dimensions of public participation in ecological restoration.
Even scarcer has been the exploration of the social dimensions in ecological restoration
based on dam removal.
Of the 615 comment letters received, 564 were from individuals commenting on
the Elwha River Ecological Restoration Draft Environmental Impact Statement to the
Department of Interior and the National Park Service during the 60-day public comment
period beginning November 1994. Two of these letters were unable to be transcribed and
analyzed, therefore not contributing to the findings. All but seven of the letters that were
analyzed (98.7%) had at least one coding of a social dimension or subdimension. The
content analysis followed a directed, deductive approach based on the findings in the
literature of participation in ecological and river restorations.
The qualitative findings of this study illustrate a generally positive restoration
attitude towards dam removals across the participants in the dam removal process. This
study illustrates the importance and prevalence of restoration and environmental attitude
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when participating in the dam removal process. This inquiry contains examples of
parallels among the testimonies of participants of varied restoration attitudes regarding
other social dimensions such as environmental attitude and sense of community.
Participants’ responses illustrated the importance of the economic situation surrounding
the ecological restoration which reflects the attention paid to the subject in the literature.
This study provides insight on social dimensions expressed and represented within the
public’s participation in the dam removal process as well as connects several social
dimensions directly to river restorations and dam removal.
The Department of Interior and National Park Service reviewed the letters to
identify areas they thought were important to emphasize. These categories are as follows:
alternatives in the Draft EIS, cultural resources, dam removal and technology, dam
safety, ecosystem management, fisheries, flooding, Indian Trust assets, land use, living
marine resources, NEPA process/legal, power generation, recreation, sediment
management, socioeconomics, vegetation and wetlands, water quality and quantity, and
wildlife and species of special concern (NPS, 1995). Among these categories listed in the
Final EIS: ERER, public participation is addressed under the ‘NEPA process’ section
where NPS discusses all the opportunities that the public had to participate in this process
since 1989 (NPS, 1995). In the ‘socioeconomics’ category, all of the issues addressed
were based either apparently or loosely around economics, there is no apparent coding for
any substantiative comments for the selected social dimensions of this study.
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Discussion of Qualitative Findings
Public Participation
This study is centered within the broad subject of public participation, although it
focuses on a certain method of participation within a specific type of ecological
restoration. In this inquiry, there was no coding for social dimensions public participation
because the comment letters demonstrated some level of public participation. Any
comment letters coming from private organizations or broader entities were not
considered or analyzed in this study as they did not meet the definition of public
participation set forth by Webler and Tuler (2001). Public participation is when
individuals are able to have some level of influence on a process (Webler & Tuler, 2001).
The decision to not examine the letters of groups and only focus on individual
comment letters could have ramifications on which groups of individuals are being
recorded and which are not. For example, because members of the Lower Elwha Klallam
Tribe knew that their Tribal leaders were sending a letter on behalf of the Tribe, those
individuals may have opted to not write their own individual comment letters assuming
that the letter representing the Tribe fully encapsulated their comments, concerns, and
sentiments. It is unclear how many possible participants did not write an individual
comment letter because a group they identified with submitted a letter on behalf of that
interest group, government, organization, or group. Examination of the comment letters
from tribal governments, public agencies, interest groups, and businesses may have led to
different findings.
The participation that was recorded and studied for this study serve as an example
of individuals that have some level of willingness to participate (WTPP) and were willing
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to send in their testimonies to be made publicly available. This understanding must
persist as discussions around the findings ensues, because there may be similar sentiment
and attitude among other types of public participation on this topic. The participants who
wrote to the Department of Interior (DOI) and the National Park Service (NPS) exhibited
some degree of a WTPP, and those who did not write to the DOI or NPS did not share
that same level of WTPP. Participants within the immediately surrounding area may have
felt motivated and been more willing to participate in this process because of personal
interests, as described in their comment letters and reinforced by other studies (Wang et
al., 2019). While other commentors, who wrote in from places farther away, described
their motivation for participation stemming from having felt a sense of social
responsibility for the LEKT or a moral obligation to the environment, which is consistent
with the findings of Wu et al. (2019).
This study did look for evidence of public participation for the reasons mentioned
above, but within the comment letters were examples of willingness to pay (WTP), which
was an initial method and remains a common method of measuring participation among
various natural resource disciplines (Lehtoranta, Kosenius, & Seppälä, 2017; Lehtoranta,
Sarvilinna, et al., 2017; Nakamura, 2015; Odonkor & Adom, 2020; Sarvilinna, et al.,
2017; Wang et al., 2019). One participant made the following comment regarding their
WTP:
We are paying the piper for years of environmental destruction and neglect. I for
one am willing to pay the price to have the dams removed.
This commentor exhibited not only a willingness to participate by writing in to the DOI
and NPS, but also exhibited a willingness to pay. Although no dollar amount was given
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in their testimony, this is an example of how willingness to pay can be nested within
one’s willing to participate in ecological restorations. This supports findings from Parent
et al. (2011) that willingness to participate is foundational for public participation, and
that WTP is just one method of evaluating participation.
Lastly, the public participation from the perspective of the Department of Interior
was meant to serve as a consultative participation, in which the public is able to provide
feedback that will be taken into consideration moving forward with the ecological
restoration (NPS, 1995). It is difficult to determine the extent to which the public
participation affected the ERER process. This difficulty is expanded when considering
the final decision-maker of the project was reported to have already made a decision on
the method of restoration prior to public participation (Lewiston Tribune, 1994). This
could have polarized the social dimensions and public participation in this process, as
well as discouraged the participation of those that opposed the Secretary of the Interior’s
position on removal of the dams.
Restoration Attitude
Participants in this study were not provided any prompting to disclose their
restoration attitude, nonetheless 98% of the individual public comment letters contained
evidence for some degree of restoration attitude. Articles exploring the social dimensions
of natural resources have turned toward looking at attitude toward a specific restoration
method rather than the subject at large (Bruskotter et al., 2009; Wilson & Bruskotter,
2009). A similar approach was applied in this study. The examination of restoration
attitude was classified by the restoration method the participants expressed support for
rather than their overall attitude towards dams or a free-flowing river. This attitude may
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have also been expressed or implied, but were not coded, because the restoration attitude
toward a specific method is what Wilson and Bruskotter (2009) describe to be more
relevant for management decisions. Additionally, this study looked for evidence of both
directionality and magnitude of restoration attitude as suggested by other authors on the
subject (Buijs, 2009; Wilson & Bruskotter, 2009).
The context and framing of an ecological restoration have been noted to be
extremely important in the formation of individual’s restoration attitude (Tunstall et al.,
2000; Wilson & Bruskotter, 2009). Determining how these things impacted the formation
of restoration attitude would not be possible to accurately infer, but what is evident is the
framing of people’s testimonies in their public comment letters. These comments made
by participants often followed the typical gain versus loss framing that is found in studies
of other ecological restorations (Wilson & Bruskotter, 2009). Those who framed the
ERER and the removal of the two dam as having the potential to regain historic salmon
runs and bring jobs to the area were paired with coding for moderate and strong
restoration attitude, and those who framed the ERER as a loss of two lakes or the loss of
jobs were paired with weak and negative restoration attitude.
Findings of a content analysis often rely on the amount of coded references to
inform the researcher of the importance of a topic to the participants (Krippendoff, 1989).
Following this logic, restoration attitude was highly important to participants in this study
because it was found in over 98% of the public comment letters as well as constituting
the most referenced social dimension of all those examined in this study, as shown in
Table 1 and Figure 1. Table 2 provides an illustration of the support for the dam removal
alternative in the ERER, those that are coded for moderate and strong restoration attitude
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were supportive of full dam removals, those coded for weak restoration attitude support
fish ladders or some sort of fish passage without dam removals, and negative attitude
oppose any action to remove or alter the dams. Grouping restoration attitude by supported
action results in 84% of participants support dam removal either moderately or strongly,
just under 6% support some type of restoration to allow fish passage, and 6% of
participants oppose any restoration action to be taken towards the Elwha and Glines
Canyon Dams. This supports other author’s suggestions of there being overall support for
the removal, near the period of public comment (Loomis, 1996). This study did not
examine the magnitude of negative attitudes as it did with positive restoration attitude
which may downplay the polarization of the ERER.
Environmental Attitude
The importance of environmental attitude is echoed throughout much of the
literature surrounding any environmental management (Dunlap & Heffernan, 1975; Geng
et al., 2015; Solecki, 1998). Environmental attitude has yet to been directly examined as
they relate to the dam removal process, often environmental attitude is integrated in part
as a function of restoration attitude (Tunstall et al., 2000; Wilson & Bruskotter, 2009). A
complexity to examining environmental attitude and possibly the root of the differences
between those supportive and not of dam removal is the different interpretations of what
is ‘natural’ and what is ‘nature’ (Jørgensen, 2017). This study examined environmental
attitude as defined in Dunlap and Van Liere (2008), which is comprised of a four
subdimensions as mentioned in Chapter 2.
Very few participants referenced any limits to growth in their comment letters, as
shown in Table 1. In all but one instance, limits to growth was paired with a positive
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restoration attitude that supported full removal of both dams. These references were
framed as reasons for the removal of both dams, in the sense that increased consumption
and growth in the area would overwhelm the need for limited power being output from
the dam and the areas nearby would benefit from the natural resources of a free-flowing
river. Although this social subdimension was not explicitly mentioned in the comment
letters as often as other aspects of environmental attitude, it still shows that those with
concerns over the limits to growth and development were supportive of dam removal. It
is important to understand that this northern part of Washington is not as developed as the
Seattle metropolitan area and is much more rural. In more developed areas, it may be
more likely that this component of environmental attitude becomes more prevalent,
because there is less open land for development.
The fragility of nature’s balance was the most referenced subdimension of
environmental attitude in this study. This subdimension was primarily referenced by
those with a positive restoration attitude (94% of subdimension). This supports previous
research on environmental attitude that a correlation exists between pro-environmental
attitude and restoration attitude (Tunstall et al., 2000). Many of the participants whose
letters were coded for this subdimension referenced the dams as upsetting the balance of
nature and saw the removal of the Elwha and Glines Canyon Dams as returning nature to
a state of equilibrium. The few participants who expressed a negative environmental
attitude saw the dammed landscape as in a state of balance and viewed dam removal as
the disruption to that fragile balance. The fragility of nature’s balance also aligns with
other social dimensions social dimensions like environmental concern (Nisbet et al.,
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2008; Slootweg et al., 2001). This finding reveals that an individual’s interpretation of
nature in balance could shape their views on an environmental restoration.
Like the fragility of nature’s balance subdimension, the rejection of
exceptionalism was primarily coded among letters that also contained positive restoration
attitude (96% of subdimension). These participants viewed the dams as examples of how
humans are imposing their own will on the environment. One common sentiment among
these statements is that it was a mistake in the past to build the dams, and that it is the
responsibility of the current generations to correct those mistakes, which is better shown
with this quote:
We do, however, have the opportunity today to undo man’s past interference with
nature.

This statement along with the others in this subdimension align with environmental
worldviews, which were not examined in this study, that reiterate the idea that human
actions often interfere with nature (Wardropper et al., 2020). This sentiment is specific to
dams and dam removal and might remain relevant when expanded to other interactions
with the environment.
Lastly, the coding for the potential of an ecological catastrophe was somewhat
different than findings for other subdimensions of environmental attitude, in that this
subdimension contained the highest percentage of pairings with negative restoration
attitude (14% of subdimension). Over one in every three comment letters containing a
negative restoration attitude also contained references to the potential of an ecological
catastrophe. The message from those with a negative restoration attitude was that the
removal of the dams would devastate the two lake ecosystems. On the other hand, those
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with positive restoration attitude saw the potential local extinction of salmon as the
ecological catastrophe.
The ecological catastrophe subdimension provides the most insight as to how an
individual’s perception of loss aversion can reflect their attitude toward restoration
actions, which reiterates the importance of framing a situation as mentioned in other
studies (Wilson & Bruskotter, 2009). In this case, those that saw future loss of a
regionally iconic species as the primary ecological loss had positive attitude toward dam
removal and those that saw the loss of lake ecosystems as the catastrophe were had
negative attitude toward dam removal. There could be compounding interests that
influence this perception of the ecological catastrophe such as being a homeowner near a
reservoir, relying on lake-oriented recreation, preferring salmon over trout fishing, etc.,
all of which have been known to be important when considering dam removals (Bohlen
& Lewis, 2009; Pesanti, 2016; Wu et al., 2019).
Place Attachment
The two-functioned conceptualization of place attachment revealed nearly
identical findings between place identity and physical dependence. Both subdimensions
resulted in around 90% pairing with positive restoration attitude within a single comment
letter, and around 6% with negative attitude toward dam removal. Place attachment was
not coded to specifically detail a given radius from the dam removal sites, but was
generally contained to the Olympic Peninsula, which contains the entirety of the Elwha
River and Olympic National Park. Both entities, the national park and the river, were
commonly cited for both place dependence and place identity.
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The physical dependence on the Elwha River referenced by many of the
participants in this study revolved heavily around use of the area for recreation in the
forms of camping, fishing, or hiking. To expand on this dependence, participants who
used the area for fishing also spoke about the dependence on the river for sustenance,
which was often expanded to the reliance of the LEKT on the Elwha River as a food
source. Due to the nature of this participation, the membership of a participant as being
part of the LEKT was not recorded unless disclosed within the comment letter. Most
commentors wrote about the dependence on the river, while a few that shared negative
attitude toward dam removal mentioned the dependence on Lake Aldwell and Lake Mills.
Letters containing evidence for place dependence with a reference to repeated visits to
the Elwha River or Olympic National Park are examples of Williams & Vaske (2003)
conclusions that repeated visits help to solidify place dependence. Additionally, some
commentors remarked how the uniqueness of the Elwha River and the surrounding area
creates a sense of place dependence with the area, even without frequent visits, a similar
finding to that of Boley et al. (2021). Place dependence has not been found to imply a
positive restoration attitude or pro-environmental behaviors in the existing literature
(Boley et al., 2021). Despite that, the results of this study reveal that the majority of the
participants that voiced their dependence on the area also supported the restoration of the
river through dam removal.
Slightly more participants referenced an emotional attachment to an area and its
imprint on their identity than the physical dependence on the area around the Elwha
River. The most common message shared by participants subdimension was a statement
of how long the commentor had lived in the area. The participants who referenced their

90
time spent in the area, generally lived or visited the area for longer than a decade. This
reinforcement of residency as part of place identity has been found in other research to be
a significant influencer of restoration attitude (Alam, 2011). An interesting difference
from previous studies with this study is the minimal amount of place identity being paired
with opposition to dam removals (Fox, Magilligan, & Sneddon, 2016; Sherren et al.,
2016). In other cases, place identity caused people to become attached to the dammed
landscape and therefore oppose dam removal (Fox, Magilligan, & Sneddon, 2016;
Sherren et al., 2016), but in this study of the Elwha River the vast majority of participants
with a long history in the area also supported the removal of both dams. This could be
due to the idea that the salmon runs of the Elwha River are what participants often
explained had an impact on their identity and emotional connection to the area, and the
dams were associated with the loss of that symbolic identity associated with the Elwha
River.
Connectedness to Nature
Participants in this study did not often present examples of connectedness to
nature in their comment letters as shown in Table 1. Of the commentors whose letters
contained a reference to connectedness to nature, 97% were paired with strong restoration
attitude. Additionally, 90% of all references to connectedness to nature were also paired
with environmental attitude. A few of these participants referenced this connection to
nature with a mention of the responsibility to “other life” and to “future generations,” and
how these must drive the consideration of the dam removals.
Although connection to nature was not one of the most referenced social
dimensions in this study, the participants’ responses, and the correlation between
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connection to nature and other social dimensions, provides support for many findings of
other studies. For one, Nisbet et al. (2008) reported that those with high connection to
nature will be more likely to exhibit ecologically responsible behaviors. In this study,
participation is measured in the letters sent in regarding the ERER Draft EIS, therefore
having any reference to connectedness to nature within a comment letter supporting some
level of restoration is evidence of that individual’s ecologically responsible behavior.
Other studies had similar results (Capaldi et al., 2014; Geng et al., 2015; Mayer &
Frantz, 2004), reporting that those with a high connectedness to nature were much more
likely to behave in an ecologically friendly way, although it did not hold true for
everybody. Acknowledging the generalized negative impacts of dams (Fan et al., 2021),
those that had moderate and strong restoration attitude, supporting removal of both dams
on the Elwha River, exhibited ecologically friendly behaviors by writing to support the
restoration. Despite not being exhibited numerous times like the subdimensions of place
identity, place dependence, or fragility of nature’s balance, the findings of this study
provide additional support for the relationship between connectedness to nature with
environmental and restoration attitude.
Sense of Community
Community involvement in environmental management has become increasingly
important and is recognized as a key to the success and support of any ecological
restoration (Galatowitsch, 2012; Harris et al., 2012; Reed, 2008; Rendziak, 2002;
Sarzinski, 2015). This participation is encouraged when there is a sense of community
among local populations because of a feeling of responsibility (Treitler et al., 2018). The
evidence of the subdimensions of sense of community used in this study were not equally
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distributed among the comment letters. Of the four subdimensions, influence and
recruitment were hardly covered, while membership and shared emotional connection
were much more frequently seen in the comment letters.
The first subdimension of sense of community examined in this study was
membership among a community. This subdimension contained statements from
participants about belonging to a recreational group, an advocacy group, or a specific
city. Generally, those that claimed membership to a recreational or advocacy group
tended to write letters also containing positive attitude toward dam removal. Separately,
those that cited their residency within Port Angeles or towns nearby more commonly
expressed negative attitude toward dam removal. This does not imply that those
commentors that were a part of recreational or advocacy groups like the Sierra Club were
not also residents of Port Angeles or nearby cities, but that was not the community that
they focused their membership reference towards. Similarly, the residents that spoke
about their membership among that community could have also been part of other
communities but chose to state their community affiliation with where they reside.
This proclamation of membership could provide insight as to where these
participants view their responsibility to act regarding the dam removal process. Following
the sense of community responsibility explained by Treitler et al. (2018), comments
about a participant’s membership could reflect which community they feel they are
representing in their participation. Participants who self-select to represent a member of a
community will likely participate in accordance with that community’s interests, as
shown by Harris et al. (2012) within the context of a dam removal. Therefore, those that
touted their membership to a group of anglers are likely most interested in the return of
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Pacific Salmon runs, members of the Sierra Club are likely to want to restore the Elwha
River to a more natural condition, and those claiming membership to a city as a resident
may believe to be acting to protect the interests of their community. Although
membership among a community was frequently cited in this study, it provides a valuable
reference for any researcher or manager to understand what perspective the participant is
taking and who they believe they are representing in this participation.
The two least cited subdimensions of sense of community were influence and
recruitment. Two examples of the influence subdimension and four examples of the
recruitment subdimension were found throughout the letters. Both examples of influence
were paired with strong restoration attitudes; the participants mentioning that they could
influence their communities to support a dam removal. The four participants who showed
evidence of the recruitment subtheme also were paired with evidence of strong
restoration attitude towards dam removal. These participants felt like their communities
would be supportive of their position of support for dam removal on the Elwha River. If
the participation process was more explicit about the impact of participation the
significance of these two subdimensions may have been reflected differently, but as it
stands neither influence nor recruitment were expressed often by participants.
Shared emotional connection accounted for most of all references nested under
the sense of community social dimension. This subdimension contained mostly
statements of accordance between the commentor and their community. These statements
commonly included claims that “the people of Olympic Peninsula” or “the people of this
community,” as well as the common statement that all groups involved support the dam
removal process. Participants with positive restoration attitude accounted for 86% of this

94
subdimension. A similar and slightly more positive percentage (89%) of all comment
letters contained evidence of positive restoration attitude, implying some truth to the
statement of support for the removal of the dams mentioned in these coded comments and
the existing literature (Loomis, 1996). Commentors with a negative restoration attitude
made up about 12% of the shared emotional connection, a higher percentage than the
total percentage of commentors with restoration attitude (6%).
Those that referenced a shared emotional connection with a negative restoration
attitude expressed some sentiments beyond just general opposition to the removal of the
dams. The focus of these participants was specific to the residents of Port Angeles, while
those with a positive restoration attitude focused on a broader community accounting for
more of those involved in the ERER process. This finding of increased negative
restoration attitude from those who opt-in to participation that identify themselves as
community residents aligns with previous studies on dam removal in the Pacific
Northwest (Harris et al., 2012). Previous research points to self-interest as the primary
cause of this negative attitude toward dam removal (Harris et al., 2012), but this present
research sheds light on a new perspective of participants. In this study, the participants
explained their fatigue of being directed by government agencies as well as their fears of
not being heard within the dam removal process. This sentiment shows the importance of
explaining the influence the local community will have on the restoration process,
without that understanding the collective attitude toward dam removal may become more
negative, like what was seen in previous research on dam removal (Harris et al., 2012).
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Economics
The importance of the economic situation of any ecological restoration cannot be
ignored. It was for this reason that this study integrated economics and concerns about
the monetary situation surrounding the proposed actions of the Draft EIS. Statements
surrounding the economic situation of removing the dams on the Elwha River resulted in
the second most cited social dimension behind restoration attitude. This helps to explain
the amount of focus given in the previous literature on the economics of the ERER and
other dam removal efforts (Chaffin & Gosnell, 2017; Gowan et al., 2006; Habel et al.,
2020; Loomis, 1996; Whittington & Smith, 2020).
In relation to restoration attitude, there is a noticeable difference in the prevalence
of economic references in comment letters containing negative restoration attitude
compared to those with positive restoration attitude. Just over half of all participants with
a positive restoration attitude also had economic references in their comment letters,
while more than 70% of respondents with negative restoration attitude toward dam
removal also had economic references in their comments. This finding provides some
insight as to potential motivations behind individual’s restoration attitude.
This adds an additional layer to the classic gain versus loss framing that surrounds
ecological restorations. One possible explanation for such a result could be that
participants that frame a dam removal around solely an economic perspective may be
more likely to have negative restoration attitude than those that take a more wholistic
approach and include other social dimensions in their considerations. The findings of this
study prompt questions of how the economic situation of a dam removal affects an
individual’s restoration attitude, how heavily weighted are economic considerations to
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participants, or are these individuals referencing the economic situation of the ERER with
the idea that it will have a greater influence on the decision makers.
Nonetheless, the findings of this study support having a focus on the economic
situation around a dam removal, as that is a concern of many participants, but it also
shows that there may be too heavy of a reliance on economic considerations to drive the
decision making. For example, one dam implementation evaluation tool has nine socioeconomic impacts measured and seven of which are measured in a dollar amount, while
only one focuses on any type of interpersonal effect (Brown et al., 2009). Attention must
be paid to more than just the economic impacts when addressing the social impacts of
dams and their removal. Recently this idea has become more commonplace with the
implementation of social impact assessments that pay equal attention to the effect of
management actions on the cultural, economic, and social dimensions, such as those in
this study (Égré & Senécal, 2012; Kvam, 2018; Tawfik, 2016).
Implications for Practice
The social dimensions have become increasingly important regarding natural
resource management. Research on these topics is important as it deepens our
understanding of the social half of the world’s complex social-ecological systems.
Although every ecological restoration is different, there is learning that can come from
each of these efforts to build towards a more effective process socially and ecologically.
For the findings of this study to be put into practice, environmental managers must
evaluate and consider the social dimensions of any area that restoration may take place,
specifically when involving a dam removal.
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In the United States large-scale restorations involving federal and state agencies
requires an in-depth assessment of the environmental impacts of the proposed action, as
well as evaluating the cultural sites to be affected in that action (NHPA, 1966). Similar
assessments exist for the social impacts of management decisions, known as a social
impact assessment (SIA). SIA is the process of studying and managing the predicted and
unpredicted effects of environmental management (Vanclay, 1999). These SIAs have
been used in the implementation of new and examination of existing dams (Égré &
Senécal, 2012; Kirchherr & Charles, 2016; Tawfik, 2016), but they have not yet been
utilized to analyze the social impacts of dam removals. Future implementations of SIAs
in the dam removal process will further our understanding of the social dimensions being
affected by this process. This could lead to the examination of social dimensions that
were not mentioned in this study or could validate the importance of the social
dimensions analyzed in this study. With the existing literature on the subject and using
the findings of this study, researchers and environmental managers alike will be able to
incorporate more detailed and specific examinations of the social dimensions of a dam
removal.
The implementation of SIAs would require proactive efforts from the decisionmakers and the participation of the public. Within the process of public participation,
research has concluded that effective participation can lead to a more positive outlook on
dam removal (Harris et al., 2012). Thus, the process of conducting an SIA, or similar
process, of a dam removal can lead to a smoother process regarding the benefits of
participation to the decision-making process (Reed, 2008), but also improve the attitudes
toward the restoration which are a powerful determinant of public support for the dam
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removal (Tunstall et al., 2000). Not to mention, the SIA could provide valuable details on
how to address the social dimensions of dam removal and lead to a more successful dam
removal process. This proactive examination of social dimensions may have helped to
expediate and avoid the delays that the ERER process saw after completion of the Elwha
Act.
This study helps to emphasize the importance of the social dimensions to the
participants of the dam removal process, as evident by the number of references for each
social dimension in Table 1. The public comment period of a dam removal and river
restoration will provide valuable insight on the primary concerns and framing
surrounding the dam removal. Not all social dimensions examined in this study were
particularly well referenced, but there are some valuable differences to mention regarding
the interaction between restoration attitude and the other social dimensions.
Environmental managers and decision-makers should use the findings of this study to
direct different information and messages about the dam removal to different audiences
to spread information or address sentiments that are important to specific groups of
people or a more wholistic approach to the dam removal process.
Decision-makers and environmental managers would benefit the most from the
findings of this study in the implementation of their SIAs on future dam removals as well
as narrowing the focus of science communication and engagement with the public. In any
process regarding dam removal, restoration attitude must be at the forefront of
considerations, as this study demonstrated that just under 99% of all participants
referenced their attitude toward the restoration. Those with a different restoration attitude
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will likely be concerned about or focused on different facets of the restoration as found in
this study.
Individuals in this study that have a positive restoration attitude, especially those
that support full removal of both dams, focused their testimonies on different social
dimensions and subdimensions than those with negative restoration attitude. For
environmental managers and decision-makers, it is important to speak to these concerns
and reiterate certain messages to this group of people. Garnering support and
participation from those with a positive restoration attitude is important for the
participatory process, especially when there are opportunities for discussion with other
participants (Harris et al., 2012). This study cannot say with certainty that people with a
high restoration attitude are more likely to participate in other dam removal processes,
but this was the case regarding the ERER.
The framing, discussions, and communication about the dam removal process
should incorporate messages that resonate with those with a positive restoration attitude.
This would include messages about how dam removal can work to correct the imbalance
of nature because of the dam. Research has concluded that dams do have a negative
impact on the local economy, the nearby environment, and the social relations between
people (Fan et al., 2021; Tilt et al., 2009). Their removals have shown improvement in
these same categories (Duda et al., 2018; East et al., 2015; Magirl et al., 2015).
Additionally, environmental managers must understand and hear the core components of
why people are attached to an area; this may be for a physical dependency, like outdoor
recreation, or because of a symbolic attachment to the area, like the historic Pacific
Salmon runs.
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In the case of the Elwha River, when a dam has negative impacts on the
environment, economy, and community of an area, most people agree that the
implementation of the dam was not well thought out. When communicating with people
that are more supportive of dam removals, decision-makers can incorporate the idea that
humans should not bend the will of the environment to meet their needs. One social
dimension of this study that might not be necessary to broadcast to the public is
connectedness to nature, because the participants holding this sentiment are already likely
to participate in the process and be supportive of dam removal (Nisbet et al., 2008). Both
those with positive and negative restoration attitude referenced the economic situation of
the dam removals on the Elwha River, so environmental managers must address this and
clear misconceptions about the monetary effect of the removal.
Clearing the confusion on the economic situation surrounding a dam removal
should be a large focus of environmental managers and decision-makers. The framing of
the economic gain and loss during the dam removal process could be very impactful for
those with negative restoration attitude. This study’s findings point toward the economic
situation as one of the primary concerns of those with negative restoration attitude.
Environmental managers should also focus on addressing the loss of the lake ecosystems
when a dam is removed, as this was a major concern of the people with negative
restoration attitude in this study. This same sentiment was found among those that were
not supportive of dam removals in additional research on the Elwha River (Duda et al.,
2018). Lastly, the environmental managers proposing a dam removal must focus
communication and participatory efforts on the local community, because they are often
the most resistant to the dam removal, this was the case for the Elwha River as well (Fox,
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Magilligan, & Sneddon, 2016; Loomis, 1996; Sherren et al., 2016). Addressing the
concerns of the local people is important in this process because in this study many
people who wrote in with a strong sense of shared emotions among their community also
had negative restoration attitude. As shown in other situations, this fierce local opposition
can be the difference between a successful dam removal and a failed effort (Fox,
Magilligan, & Sneddon, 2016).
Implications for Future Research
Further research on the social dimensions of dam removals is essential to our
understanding of the social impacts of dam removals and an opportunity to learn about
the public participation process. Dam removals in the northwestern portion of the U.S.
are becoming a common topic of discussion concerning the aging dam infrastructure. It
would be a squandered opportunity to not conduct a longitudinal study of the social
dimensions on the Klamath River that runs through Oregon and California, which highly
resemble the social and ecological contexts of the ERER (Bacher, 2021). This river
restoration includes the removal of four large-scale hydroelectric dams slated to begin
removal within the next two years (Bacher, 2021).
Further research on the social dimensions of dam removals should include an exante and ex-post evaluation of the social dimensions using established and validated
metrics such as the New Ecological Paradigm to study environmental attitude (Dunlap et
al., 2000) and an adaptation of questioning from Tunstall et al. (2000) and Wilson and
Bruskotter (2009) to address restoration attitude. This would allow for the examination of
social dimensions and how they are affected by the dam removal, providing insight as to
the effects of the dam removal on social dimensions. Future researchers can narrow the
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focus of their inquiry and avoid subdimensions that were hardy referenced in this study if
brevity of a survey or participation is a concern as well as expand the focus by
conducting an inductive content analysis rather than a deductive content analysis.
A mixed methods analysis of the spatial distribution of the social dimensions
examined in this study, especially that of restoration attitude, would be extremely
valuable to this field of research because local participants have been found to be less
supportive of dam removal in the past. Similar studies have been conducted on the spatial
distribution of participation (Metcalf et al., 2015; Newig et al., 2016). Water shortages,
natural disasters, and power outages may have caused a shift this trend that was originally
recorded in the 1990s (Loomis, 1996). Sampling a representative population of the
watershed would also provide additional clarity on the general levels of support for river
restoration. A final recommendation for future research on this topic is to conduct
interviews with those that have a negative restoration attitude to gain insight as to their
concern for the social dimensions, or if their focus lies on the ecological and economic
situations of future dam removals.
A mixed methods research approach may be an appropriate methodology to
examine future dam removal efforts. This would allow for the quantitative analysis of
these same social dimensions with a survey using established and validated scales as well
as the qualitative approach of conducting interviews and a similar content analysis of the
public comment letters for social dimensions examined in this study. Future content
analysis conducted on public comment letters in the Pacific Northwest of the U.S. will
provide an interesting contrast to the attitudes, beliefs, and concerns of dam removals
from thirty years ago.
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Study Limitations
One limitation of this study was the delay between the participation and the
conducting of this research as the comment letters were sent in the mid-1990s and are
being examined nearly thirty years later. A few limitations stem from this fact, one being
that further interviews and surveys were unable to be conducted with the same
participants. Another limitation being that a survey of the area surrounding the Elwha
River to determine if the participants are a representative sample of the larger population
was not possible as a survey sent out three decades later would not be accurately
comparable to the comment letters sent in during the original participatory process. The
final limitation pertaining to the timing of this study, is that this research was not able to
encapsulate the participation that occurred at the public meetings to discuss the ERER on
November 12th & 14th of 1994.
This leads to another limitation of this study which is that this methodology is
only able to evaluate and pull findings from a specific typology of public participation in
the dam removal process. As mentioned previously, there were other opportunities and
forms of engagement with the ERER such as the in-person meetings, but this study was
only able to conduct research on the public comment letters published in the Final ERER
Draft EIS. Public participation can take many forms and, in this study, other forms of
participation such as sending letters to local, state, or federal government officials and
public protests or displays were unable to be incorporated into this study but could
provide findings on different social dimension social dimensions.
Lastly, this study examined social dimensions connected to ecological restoration
and public participation with the aim of drawing connections between dam removals and
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these social dimensions. An inductive content analysis may have revealed different social
dimensions to focus on in the analysis.
Conclusion
The United States is approaching, or may already be at, a pivotal crossroads
where management decisions will need to be made regarding the country’s aging dam
infrastructure. A single dam removal, regardless of size, requires collaboration and
support to be successful and when done properly, the surrounding area benefits from the
engagement not only ecologically but also socially (Duda et al., 2018; Gosnell & Kelly,
2010). This study examined public participation in the Elwha River Ecosystem
Restoration process to provide insight on the question, “how are the social dimensions of
ecological restoration expressed within public participation in the dam removal process?”
Most participants in the dam removal process had a positive restoration attitude
and regularly referenced the environmental attitude, place attachment, and sense of
community. There were far less participants with a negative restoration attitude, and these
individuals more commonly focused their testimonies on the economic situation
surrounding the dam removal as well as their concern over the loss of a lake ecosystem.
A common difference between those with a positive and negative restoration attitude is
that those with a positive restoration attitude framed the dam removal with a focus on
potential ecological and economic gain and those with negative restoration attitude
focused their testimonies on ecological and economic loss. This was the potential gain of
recreational opportunities on a free-flowing river, permanent jobs and increased income
to the area, and possible return of the highly symbolic Pacific salmon runs. Alternatively,
others focused on the potential loss of cheap hydropower electricity, the immense cost of
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two large-scale dam removals, and the loss of two lakes above the Elwha and Glines
Canyon Dams. As progress is made towards overcoming this framing dichotomy in the
pursuit of other ecological restorations, this progress and knowledge can be applied to
dam removal as well.
This study is not focused on evaluating the effectiveness of the participatory
process of the ERER, but rather to draw insights about how to communicate, engage, and
understand the social dimensions of future dam removals. Though, it is important to
recognize that each of the comment letters are an example of public participation and a
level of willingness to participate. This study also serves as a reminder of the results that
come from public participation with an emphasis that participation must be effectively
structured to involve both the local people and the indigenous populations. By examining
public participation with this process, those involved in future dam removals may be able
to use these findings to engage with participants more effectively in this process and
tailor communication to address the concerns of different attitudes that exist about dam
removal. Future longitudinal studies of the effects of social dimensions on dam removal
process are needed and the findings of this study can help to narrow the focus and
identify potential social dimensions to examine in such studies.
Connecting the broader body of literature on public participation and ecological
restoration to the specific river restoration method of dam removal encourages future
examinations of similarities between the dam removal process and other restorations. The
application of these same social dimensions to different historic, social, and ecological
contexts will remain pertinent in other places and times, only the framing and distribution
of the social dimensions will alter. For example, these same social dimensions could be
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as important to a dam removal in the northeastern U.S. as those described by Fox,
Magilligan, and Sneddon (2016), only the distribution and framing of social dimensions
such as place attachment and the relationship with restoration attitude may alter within
the different context. As well, the findings of this study allow for the application of the
social dimensions examined in this study to be examined in other typologies of
participation in the dam removal process. Ideally, this exploration of public participation
will encourage environmental managers to incorporate social impact assessments, or a
similar examination of the social dimensions of the complex system that centers around a
river; when decisions must be made regarding the relicensing, repair, or
decommissioning of large-scale hydroelectric dams.
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Appendix B: Social Dimensions Codebook

Code
1A

RA_Strong
Short
description
Detailed
description

A person's strong positive attitude towards dam removals
as an ecological restoration
The psychological tendency that is expressed by
evaluating a particular ecological restoration (dam
removals) with a strong degree of favor

Inclusion
criteria

Statements about removing the dams on the Elwha River
for full restoration with supportive reasoning or
explanations
Statements not including any supportive reasoning for an
individual's positive restoration attitude
"I strongly support the preferred alternative of removing
the dams… Restoring the Elwha is the single best
opportunity to restore salmon anywhere in the Northwest,
and it would provide tremendous economic benefits for
the region."
"If it would speed things up at all I remain on call to help
remove these dams brick by brick or shard by shard."
Statements of positive restoration attitude about dam
removal not including any supportive reasoning

Exclusion
criteria
Typical
exemplars

Atypical
exemplars
“Close, but no”

Code
1B

Restoration Attitude
Strong Restoration Attitude

RA_Mod

Moderate Restoration Attitude

Short
description
Detailed
description

A person's moderate positive attitude towards dam
removals as an ecological restoration
The psychological tendency that is expressed by
evaluating a particular ecological restoration (dam
removals) with a moderate degree of favor

Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

Statements about removing the dams on the Elwha River
for full restoration without further explanation
Statements of support for dam removal with supportive
reasoning
"We want to state our desire for the removal of the dams
from the Elwha River."
"Anything short of removing the dams will not be
adequate"
Statements of support for dam removal with supportive
reasoning
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RA_Weak
Short
description
Detailed
description

Weak Restoration Attitude
A person's weak positive attitude towards dam removals
as an ecological restoration
The psychological tendency that is expressed by
evaluating a particular ecological restoration (dam
removals) with a weak degree of favor

Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars

Statements of support for alternative methods of river
restoration besides full removal of both dams
Statements of support for full removal of dams or
opposition to dam removals
"Fish ladders could and should be constructed to enhance
the fisheries of the river."
"The option for removing the lower (lowest, oldest) dam
and upgrading the upper (highest, newer) dam needs
much more consideration."
Statements about using funds for restoration in other
areas besides the Elwha River watershed

“Close, but no”

Code
2A

RA_Neg
Short
description
Detailed
description

Negative Restoration Attitude
A person's negative attitude towards dam removals as an
ecological restoration
The psychological tendency that is expressed by
evaluating a particular ecological restoration (dam
removals) with any degree of disfavor

Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

Statements about an individual's opposition to dam
removal
Statements about an individual's support for dam removal

EA_Grow
Short
description
Detailed
description

"We don’t want those dams removed. Removing the
dams will be a big costly mistake."
"Removing the dams is so STUPID, stupid, stupid…"
Statements of apathy towards dam removal
Environmental Attitude
Reality of Limits to Growth
One's recognition that humanity has limits to growth
The understanding that humanity's growth is limited by
laws of nature and availability of natural resources
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Code
2B

Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

Statements including a reference to the growth of
civilization
Statements not including a reference to the growth of
civilization
Statements about how the area needs resources if it will
continue to grow
Statements about how the communities/civilization in the
area are limited by their resources
Statements implying humanity has no limits to growth

EA_Bal

Fragility of Nature's Balance

Short
description
Detailed
description

One's recognition that the order of nature can be disrupted

Atypical
exemplars
“Close, but no”

The reality that the natural order of things and
homeostasis of the environment can be affected by people
and other forces
Statements including a concern over the balance of nature
or humans disturbing nature's balance
Statements not including a concern over the balance of
nature or humans disturbing nature's balance
Statements about the disruptive effects humans have on
the natural environment and the ability to restore this
balance
Statements about the balance of nature being disturbed by
humans
Statements regarding nature's inability to be disturbed

EA_Except

Rejection of Exceptionalism

Short
description
Detailed
description

One's rejection of the ideas that humans are separate from
the rest of the environment
The understanding that humans are a part of the earth and
do not have the right to alter the natural environment to fit
their needs
Statements about the rejection that humans should alter
the environment to fit their needs
Statements not about the rejection that humans should
alter the environment to fit their needs
Statements denouncing environmental actions that were
for the fulfilling of anthropocentric needs
Statements giving animals, plants, and other life equal
importance as humans

Inclusion
criteria
Exclusion
criteria
Typical
exemplars

Code
2C

Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars

Code
2D

Code
3A

“Close, but no”
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Statements about how humans have the ability to alter the
environment

EA_Crisis

Possibility of Ecological Catastrophe

Short
description
Detailed
description
Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

The recognition that there could be an ecological
catastrophe as a result of human actions
The understanding that human actions could have or may
lead to future ecological catastrophes
Statements about the possibility or reality of an ecological
catastrophe
Statements not about the possibility or reality of an
ecological catastrophe
Statements about the loss of biodiversity as a result of
human actions
Statements about future ecologically catastrophic events

PA_Depend

Statements about danger to the environment
Place Attachment
Place Dependence

Short
description
Detailed
description

The functional relationship between a person and an area

Inclusion
criteria

Comment statements about the functional relationship
between an individual and the Elwha River or
surrounding area
Comment statements not about the functional relationship
between an individual and the Elwha River or
surrounding area, or comments pertaining to symbolic
meaning.
Statements describing a personal need or use for the
Elwha River or its surrounding area for a functional
purpose
Statements describing another individual's need or use for
the Elwha River or its surrounding area for a functional
purpose
Statements describing the local economy's need for the
river

Exclusion
criteria

Typical
exemplars
Atypical
exemplars
“Close, but no”

The functional relationship between a person and an area.
These statements focus on the need and use of an area for
supplies, recreation, or other functional uses of an area, is
reliant upon an ongoing relationship with a place
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Code
3B

PA_Ident

Place Identity

Short
description
Detailed
description

The emotional attachment of a person to an area

Inclusion
criteria

Atypical
exemplars
“Close, but no”

Comment statements about the emotional or spiritual
relationship between an individual and the Elwha River
or surrounding area
Comment statements not about the emotional or spiritual
relationship between an individual and the Elwha River
or surrounding area, or comments pertaining to a physical
need being met by a place
Statements describing a personal emotional, spiritual, or
symbolic meaning of the Elwha River or its surrounding
area
Statements describing the importance of the Elwha River
and the surrounding area as part of a persons identity
Statements describing feeling at one with nature

NC

Connectedness to Nature
NC

Exclusion
criteria

Typical
exemplars

Code
4A

The emotional attachment of a person to an area and the
symbolic meaning of that area that gives someone a
meaning and purpose to life, a relationship that forms
over time and repeated visits to an area

Short
description
Detailed
description

The understanding of people and nature as being part of
the same community
Connectedness to nature focuses not on the material,
biophysical, and economic interactions between people
and nature but rather on the subjective experience that
people and nature are of the same type

Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

Comment statements about an individual feeling that
people are nature are parts of the same community
Comment statements not about an individual feeling that
people and nature are parts of the same community
Statements regarding humans as a part of nature
Statements relating humans to being the same as other
parts of nature
Statements of nature having symbolic meaning
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Code
5A

SoC_Memb
Short
description
Detailed
description
Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

Code
5B

Code
5C

Sense of Community
Membership
The feeling of being a member of a group or community
The feeling of belonging or a shared sense of relatedness
Comment statements about an individuals feeling of
belonging to a group, community, or organization
Comment statements not about an individuals feeling of
belonging to a group, or feeling of not belonging to a
group
Statements of an individual being part of a community
Statements of an individual feeling a level of relatedness
to others in the area
Statements pointing out other groups or communities

SoC_Influ

Influence

Short
description
Detailed
description
Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

The feeling that an individual has some influence within
the group
The feeling that an individual matters to the group and the
group matters to the individuals
Comment statements about an individual mattering to a
group, or a group mattering to an individual
Comment statements not about an individual mattering to
a group, or a group mattering to an individual
Statements of an individual's feeling that they matter to
the group
Statements of an individual directing a group

SoC_Recru

Recruitment

Short
description
Detailed
description

The feeling that an individual will receive what they need
from the group
The integration and fulfillment of needs as a result of
being part of the group

Statements considering a different group of people
important
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Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

Code
5D

Code
6A

Comment statements about an individual receiving
support when needed as a result of being part of a group
Comment statements not about an individual receiving
support when needed as a result of being part of a group
or because of their membership
Statements about an individual being supported by a
group
Statements about an individual supporting another
individual within their group
Statements about another group helping out individuals
within that group

SoC_Emot

Shared Emotional Connection

Short
description
Detailed
description
Inclusion
criteria
Exclusion
criteria
Typical
exemplars
Atypical
exemplars
“Close, but no”

The belief that the other members have similar ideas,
sentiments, and attitudes
The belief that members have and will share a common
history or life experiences
Comment statements about an individual having a shared
sentiment or attitude with the group
Comment statements not about an individual having a
shared sentiment with the group, nor solely an individuals
ideas, sentiments, or attitudes
Statements about a shared experience, sentiment, idea, or
attitude among a group
Statements about future shared experiences, sentiments,
ideas, or attitudes among a group
Statements about shared sentiments of other groups

ECON

Economics

Short
description
Detailed
description

Concerns, beliefs, or attitudes about the local economy

Inclusion
criteria
Exclusion
criteria
Typical
exemplars

Comment statements about how restoration could or will
affect the local economy
Comment statements not about how restoration could or
will affect the local economy
Statements about how the local economy may be affected
by restoration

Concerns, beliefs, or attitudes about the effect of the
ERER process on the local economy and its resources
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Atypical
exemplars
“Close, but no”

Statements about how the economics of the local
economy should drive the decision being made
Statements about operating a business

